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AMYLENE SERIES. 


A. Primary SERIES. 


Primary Nucieus. AMYLENE, CH", 


BALARD. (1844). WV. Ann. Chim. Phys. 12, 320. 
FRANKLAND. Ann. Pharm. 74, 41. 


Valerene (Kolbe); Myle (Gm.)—The amylene of Cahours is however C?°H™, 


Formation and Preparation. 1. Potato fusel-oil is distilled with a 
very concentrated aqueous solution (70° Bm.) of chloride of zine in a 
retort, the ebullition taking place at about 130°; the resulting distillate, 
which is a mixture of C'H!, 0? H” and C*H*, rectified, with change of 
receiver, the boiling point rising from 60° to 300°; and the portion which 
first passes over, shaken up with oil of vitriol, whereupon the pure 
amylene rises to the top when the liquid is left at rest, the higher com- 
pounds remaining dissolved in the oil of vitriol. (Balard.) — 2. Chloride 
of amyl, C°H"Cl, is distilled with the potash-lime. (Balard.) —3. A strong 
glass tube, ? of an inch wide and 14 inches long, is filled to the depth of 
13 inch with pasty zinc-amalgam, above which is placed a two-inch 
layer of granulated zine (which likewise unites with the mercury, as the 
zinc in the amalgam is used up), and then 6 or 8 drachms of iodide of amy]; 
the tube drawn out at top to a very fine point; the air driven out by 
heating the iodide of amy] to the boiling point ; the neck sealed; the tube 
immersed in sand three inches deep, and heated for some hours to 
160°— 180°; and the point broken off after the tube has cooled. Potas- 
sium, to the amount of 1 or 2 grammes, is then introduced; the tube 
again sealed, heated for an hour, and connected by means of a cork, after 
it has cooled and the point has been broken off, with a distillation-tube 
leading into a receiver surrounded with a freezing mixture; — then heated 
to 80° in the water-bath, whereupon 2 of the product passes over; and 
finally over the flame of a spirit-lamp, whereby the last third of the 
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distillate, consisting of CH" [C*H*] is obtained. The first two-thirds 
of the distillate, which passes over at 80°, is a mixture of C°H® and C°H® 
[amylene CH? and hydride of amyl C°H”]. This mixture contains 
84:2 p.c C and 15:9 H (excess 0:1); it boils at the heat of the hand, and 
exhibits a vapour-density of 2°419; it has a pungent, rather unpleasant 
odour, somewhat like that of butylene; its taste is rather sweet at first, 
but afterwards unpleasant and tarry. Fuming oil of vitriol brought in 
contact with 100 vol. of the gas, condenses 46°78 vol. of it, consisting of 
amylene-vapour, that is to say about one-half. (Frankland.) 

(There is no method given for obtaining amylene in the free state from this mixture ; 
and Frankland appears to have deduced the properties of pure amylene merely from 
those of the mixture. ] 

4 4. Sulphamylate of lime heated above 100° turns soft, blackens, and 
gives off a combustible gas mixed with a considerable quantity of 
sulphurous and carbonic acid. On passing this gas through milk of 
lime, and collecting the remaining portion over water, a colourless, 
volatile combustible liquid collects on the surface of the water; and this, 
after washing with water and carbonate of soda, and drying over 
chloride of calcium, yields amylene. As the heat increases, the quantity 
of amylene obtained diminishes, and a yellowish less volatile liquid is 
obtained, consisting partly of amylic ether (p.7.) (Kekulé, Ann. 
PROT ATS; 219.) WU 


Properties. Transparent, colourless, very thin liquid, having the 
odour of putrid cabbage; boils at 39°. Vapour-density 2°68". (Balard.) 
— Transparent, colourless liquid, boiling at about 35°; having a vapour- 
density of about 2°386; odour penetrating and disagreeable, recalling 
that of butylene. (Frankland.) — Boiling point 42°; vapour-density 
2°48. (Kekulé.) It is used as an anesthetic agent. 


Balard. Kekulé. 
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The vapour is rapidly and completely absorbed by anhydrous sulphuric 
acid and by pentachloride of antimony. (Frankland.) 

[The most volatile portion of the oily mixture, which, according to 
Cahours, is deposited under strong pressure (x, 411) from the illuminating 
gas obtained from resin, perhaps belongs to this head. This most, volatile 
oil, Tétracarbure quadrihydrique of Couerbe, is, according to that chemist, 
colourless, does not solidify at —15°, boils between 28 and 30°, and has 
a vapour-density of 2°00. The boiling point, calculated according to 
Gerhardt’s law, is 80°, and therefore agrees with that of Couerbe’s 
product better than with that of Balard’s; but the vapour-density of 
Couerbe’s product differs considerably from that above calculated. | 
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7. Amyl. 


u 
CRU or CH *? — owpn p 


FRANKLAND. Chem. Soc. Qu. J. 8,80. Ann. Pharin. 74, 41. 
A. Wurtz. WN. Ann. Chim. Phys. 44,275; Ann. Pharm. 96, 367. 


_ Formation and Preparation. 1. By the action of zinc-amalgam on 
iodide of amyl. The less volatile portion of the distillate thereby obtained 
consists chiefly of amyl (p. Ly This liquid was not acted upon by potassium. 
On rectifying it, the boiling point rose rapidly to 155°, at which point it remained 
Stationary till nearly the whole had passed over. The liquid which distilled at that 
temperature was collected apart. (Frankland.) — 2, By the action of sodium on 
iodide of amyl. No decomposition takes place in the cold, but, on the 
application of heat, the sodium acts upon the iodide of amyl in the same 
manner as upon iodide of butyl (x, 563). The liquid separated from 
the resniting iodide of sodium by distillation in the oil-bath is rectified, 
the portion which passes over at 158° being collected apart. (Wurtz.) 
— 3. By the electrolysis of caproic acid: 
CRH2O! = CMH! + 2CO? + H. 


A concentrated solution of caproate of potash is subjected to the action of 
a zinc-carbon battery of six elements in the apparatus used by Kolbe 
for the electrolysis of acetate of potash (vii, 247). The liquid soon 
becomes turbid, and oily drops collect on the surface. This oil is removed 
by a pipette, and distilled with an alcoholic solution of potash, then 
washed with water, dried, and rectified. The product thus obtained is amyl. 
The potash retained caproic [?] acid. (Brazier and Gossleth, Chem. Soc. Qu. J. 
3, 222.) 

Properties. Transparent, colourless liquid having a slight ethereal 
odour and a burning taste. (Frankland.) Colourless, mobile liquid 
having an aromatic odour. Turns the plane of polarisation to the right; 
but preparations obtained with iodide of amyl produced from different 
samples of amylic alcohol possess this power in different degrees. 
(Wurtz.) Sp. gr. = 0°7704 at 11° (Frankland); 0°7413 at 0°, and 
0°7282 at 20°. (Wurtz.) At 30° it becomes thick and oily, bat does not 
solidify. (Frankland). -— Boils at 155° under a pressure of 728mm. 
(Frankland); at 158° (Wurtz); at 155°. (Brazier and Gossleth.) Vapour- 
density = 4°90 (Frankland); 4:956. (Wurtz). 

Frankland. Wurtz. Braz. & Goss. 
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For the controversy about the formule and vapour-volumes of the alcohol-radicals, 
see vii, 172 ; the double formule, e. y. C°H™ for amyl, are powerfully corroborated by 


WVurtz’s discovery of the compound radicals, ethylo-butyl, ethylo-amyl, &c. ‘Dae 
BE2 
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Decompositions. 1. Aimy] does not take fire in the air at ordinary 
temperatures, but on being heated, its vapor burns with a white 
smoky flame. (Frankland.) —2. It is not affected by fuming sulphuric 
acid, and is but very slowly oxidised by boiling fuming nitric acid, or 
by a mixture of nitric and sulphuric acid, the liquid acquiring the odour 
of valerianic acid. (Frankland.) Strong nitric acid dissolves amyl when 
boiled with it for some time, the vapours being continually condensed 
and allowed to flow back again; and the solution, when neutralised with 
carbonate of potash and concentrated, yields a neutral yellow substance 
sparingly soluble in water, and ultimately solidifies to a crystalline mass 
of nitrate of potash, which, when treated with alcoholic potash, yields a 
small quantity of a yellow deliquescent potash-salt; no valerianic acid 
could be detected among the products of the oxidation. (Wurtz.) — Amyl 
does not dissolve in oil of vitriol or in fuming sulphuric acid; when left 
for some time in contact with the latter, it blackens and ultimately gives 
off sulphurous acid. When the vapour of anhydrous sulphuric acid is 
passed into amyl cooled by a freezing mixture, the liquid slowly blackens, 
and gives off sulphurous acid: but no conjugated sulphuric acid is 
produced. — 38. Hydriodic and hydrochloric acid do not act upon amyl 
even at 300°,— 4. Pentachloride of phosphorus does not act upon amyl at 
ordinary temperatures; on the application of heat, it dissolves and sepa- 
rates out with scarcely any alteration on cooling; after long boiling, 
however, the amyl is decomposed, with evolution of hydrochloric acid 
and terchloride of phosphorus, and formation of substitution-products. 
When 7 pts. (1 At.) amyl were boiled with 21 pts. (2 At.) pentachloride 
of phosphorus, till the liquid began to show colour, the residue then 
washed with water, dried over chloride of calcium and distilled, the 
thermometer quickly rose to 210°; between 210° and 215° a distillate 
passed over containing 58°26 p.c. C and 1061 H; and between 215° and 
220°, another distillate containing 57:04 p.c. and 9°80 H, agreeing nearly 
with the formula C’”H'°Cl or C? HCI? which requires 56°92C and 9°48 H. 
Equation for the formation of this product : 


CHEBL AEP CY ea. COHN VCl a4 PCE +58 Cl. 


When 5 pts. of amyl were boiled for several days with 30 pts. of the 
pentachloride (1 At. to 4 At.), the less volatile vapours being condensed 
and made to flow back, the pentachloride of phosphorus gradually disap- 
peared, with formation of hydrochloric acid and terchloride of phosphorus; 
as soon as the liquid began to show colour, the boiling was stopped, and 
the product washed, dried and distilled. The distillate obtained above 
270°, was a colourless neutral liquid, heavier than water, insoluble in 
water, but soluble in alcohol; it contained 41°80 pc. C and 6°86 H, 
agreeing uearly with the formula C’?H°CI or CHCl! which requires 
48°25 C and 6:42 H. When this liquid was heated in a sealed tube with 
alcoholic potash, it yielded chloride of potassium, and, after addition of 
water, an oily liquid separated out, which distilled at about 220°, bat 
without exhibiting a constant boiling point. (Wurtz.)— 5. Pentachloride of 
antimony acts upon amy! with evolution of hydrochloric acid and forma- 
tion of substitution products, — €. Chloride of mercury heated with amyl 
is reduced at about 250°, with evolution of hydrochloric acid; but no 
chloride of amyl] is formed. (Wurtz. ) 


Combinations. Amyl unites, though not directly, with oxygen, 
chlorine, iodine, &c.. forming a series of compounds homologous with 
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the ethyl-compounds. Also with hydrogen, with various metals, e. g. 
zine, tin, &c., and with other organic radicals, such as ethyl and butyl. 
It is insoluble in water, but mixes in all proportions with alcohol and 
ether. (Frankland.) 
Ce nee 

Ethamyl. CYH™= Copy \— Preparation. 70 grm. iodide of amyl 
and 60 grm. iodide of ethyl were decomposed with sodium; and in 
another operation, 34 grm. iodide of amyl and 27 grm. iodide of 
ethyl with 8 grm. of sodium. When the action was nearly at an end, 
50 grm. iodide of amyl, 40 grm. iodide of ethyl, and 12 grm. sodium 
were added to the product, and the heating continued; altogether 154 
grm. iodide of amyl and 127 grm. iodide of ethyl were decomposed 
with 34 grm. sodium; but these materials were divided as above, in 
order that the action might not become too violent. When the decom- 
position was ended, the product was distilled in the oil-bath, the portion 
which went over below 120° being collected apart, and this distillate was 
heated under a sealed glass tube with excess of sodium, to complete the 
decomposition of any organic iodine-compounds that might still be 
present. The liquid was then again distilled; and the distillate sub- 
mitted to repeated fractional rectification, yielded ethamyl in the form of 
a liquid which passed over between 87°5 and 89°5, and for the most 
part at 88°. 

Ethamyl has a sp. gr. of 0°7069 at 0°; boils at 88°. Vapour-density 
3°523. It turns the plane of polarization to the right. It is but slightly 
attacked by pentachloride of phosphorus at its boiling point (88°); but 
when the two substances are heated together in a sealed glass tube above 
100°, a more violent action takes place; the products could not however 
be examined because the tube exploded. (Wurtz, Ann. Pharm. 95, 370.) 
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8EI9 
Butamyl. CH= Crop | — 160 grms. of a mixture of iodide of 
butyl and iodide of amyl were decomposed by 20 grm. sodium. On 
distilling the product, the greater portion passed over between 130° and 
140°; and by repeated fractional distillation, the butamyl was obtained 
in the form of a liquid which had a sp. gr. of 0°7247 at 0°, boiled at 132°, 
and exhibited a vaponr-density = 4°465. (Wurtz.) 


Wurtz. 
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Hydride of Amyl. 
Cr”? — Glee hsage © aoe Bi a hay i 


FRANKLAND (1850). Ann. Pharm. 74, 41. 


Amyl-hydrogen, Amyl-wasserstoff, Lemyle. — Constitutes, perhaps, the most 
volatile portion of eupione, and probably exists also in coal-gas. 

Formation and Preparation. 1. The mixture of amy] and hydride of 
amyl (p. 2) which distils over at 80° is placed in contact at—10°, 
for several hours, with oil of vitriol saturated with anhydrous sulphuric 
acid, and frequently agitated, whereupon a stratum of liquid rises to the 
surface about equal in volume to the mixture employed. The product is 
then distilled in the water-bath at a gentle heat, whereupon the hydride 
of amyl passes over, whilst the upper liquid is reduced to a layer half 
as deep, and consisting probably of a conjugated compound of amylene 
with sulphuric acid; lastly, the distillate is freed from admixed sul- 
phurous acid by contact with sticks of fused hydrate of potash.—2. More 
conveniently: Iodide of amyl is heated with water and with zine to 
142° in a long glass tube drawn out to a point at the open end; the 
mixture left to cool after the action is completed; the point of the tube 
broken off; the open end connected by means of a cork with a distil- 
lation-tube; and the liquid distilled at 60°, the distillate placed for 24 
hours in contact with hydrate of potash, and rectified in the water-bath 
at 35°. 

Properties. Transparent, colourless, very mobile liquid, which does 
not solidify at 24°; has a density of 0°6385 at 14°; boils at 30° when 
the barometer stands at 0'758 met. and exhibits a vapour-density of 
2°4657 to 2°4998. Has a pleasant odour like that of chloroform. 


Frankland. 
“ LO Cast Mvtentecetemed: 60 ia 83°33 - 2. 83°33 
A TEES, . .cccatexsosseeeee 12 ehe 1626746. Looe 
og 6 Secs aes Mert oer TOE axe, ANDRUS To IRS 
Vol. Density, 
CePA POUT reste ences teeta 10s... 471600 
PASO 3 iiss San eeanseetosa veer ere steven IZ” 3.. U'So10 
Wap fof Cll ts. eset stun ee 2 44 439016 
ee. 24958 


[That this compound is CH", and not as supposed by Frankland, C°H®, follows 
rom its vapour-density, and from its boiling-point ; the latter is indeed higher than it 
should be for CH”, according to Gerhardt’s law. (vii, 57.) Similar observations apply 
to the compound described by Frankland and Kolbe (Ann. Pharm. 65, 270), as 
methyl, C?H’, which should really be regarded as C*H®, and stands to ethylene C*H', in 
the same relation as marsh-gas C?H* to methylene C?H?; similarly for the compound 
described by the same chemists as ethyl, C*H5, which should be regarded as C8H; also 
the valyl of Kolbe, C8H°, in which, for similar reasons, the atomic weight should be 
doubled, so that the so-called radicals are actually compounds of a nucleus with 2 At. 
H.—Compare vii. 172.] 

Decompositions. Hydride of amyl burns with a white, very luminous 
flame. It is but slowly attacked by the strongest oxidising agents, and 


by fuming oil of vitriol not at all. 


Combinations. It is insoluble in water. It dissolves readily in alcohol 
and ether, being separated from the former by water. (Frankland.) . 


METHAMYLIC ETHER. 7 


Oxide of Amyl, or Amylic Ether. 
CoH40 = C°H” HO. 


Bauarp. (1844.) WV. Ann. Chim. Phys. 12, 299. 
Amyloxyd, Mylather, Ether amylique. 


Formation and Preparation. Chloride of amyl mixed with alcoholic 
potash in a strong sealed tube and heated to 100°, yields amylic ether 
and a deposit of chloride of potassium. (Balard.) This product was most pro- 
bably vinamylic ether, (p. 8.) — Gaultier (Compt. rend. 15,171) states that 
by distilling fusel-oil with oil of vitriol, he obtained amylic ether, among 
other products, as a colourless, agreeably smelling liquid, which dissolved 
with red colour in oil of vitriol, but boiled at 170° [certainly too high 
for amylic ether]. A similar liquid was obtained in the same manner 
by Rieckher. See also Williamson (p. 8). 


Properties. Colourless liquid boiling at 1J1° to 112° and having an 
agreeable odour. (Balard.) 


Williamson. 
1d Oopoat ine arin GU sn ee Pats a vo eee Se 75°81 
Ti" Fee ee i ake oaks VW"92 tas 14°09 

Oba. San eee 10-18 kisws. 10°10 
Cel Ose. FA! hoy. Seer LOO200 see 100°00 


Decomposition. The ether prepared by Balard’s method is converted, 
when treated with chlorine-gas under the influence of heat and sunshine, © 
till the chlorine no longer appears to act, into a product which may be 
regarded as a mixture of bi-, quinti-, and sexti-chlorinated amylic ether 
with chloraldehyde and sesquichloride of carbon. For: 


2CYCHO + 6ClL = CACO? + 4C*CIS, 


The product gives up to water, terchloracetic acid produced from the 
chloraldehyde (ix, 209); the rest of the product, heated with alcoholic 
potash deposits a large quantity of chloride of potassium, and after- 
wards, on dilution with water, a brown, neutral, oily, chlorinated mixture 
of several substances, while valerate, terchlorovalerate and quadrichloro- 
valerate of potash remain dissolved. The bichlorinated amylic ether 
acted upon by potash, yields in fact valerate of potash : 


CYCPH°O + 3KO = CH®KO* + 2KCI; 

the quintichlorinated ether yields terchlorovalerate of potash : 
C°CPH6O + 3KO = C’CBHSKO! + 2KCl; 

and the sextichlorinated ether yields quadrichlorovalerate of potash: 
C’ChHSO + 3KO = CYChHFKO? + 2KCI. 


The dark colour of the separated neutral oil is due to the brown sub- 
stance produced by the action of the excess of potash on the chlorova- 
lerianic acid. (Malaguti, V. Ann. Chim. Phys. 27, 417.) 
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{. Methamylic Ether. 


R~EAuUYH2 — 2 10f711 ae CH? 2 
C H O a GAstlen 6 H O — ooyn ¢ O° 


A. W. Witiiamson. Chem. Soc. Qu. J. 4, 108, 234. 


Methylate of Amyl, Amylate of Methyl. 


Formation and Preparation. 1. By the action of iodide of methyl 
on amylate of sodium C’H™"KO’, or of iodide of amyl on methylate of 
sodium, C*?H*KO?, 


ClURUKO?2 as C2H3T 
Or: C?H3KO2 + OCMHUI f KI + C2402 


It is purified in the same manner as vinomethylic ether (viii, 193).—. 
2. By the action of oil of vitriol on a mixture of 1 At. methylic and | At. 
amylic alcohol, the process being conducted as in the continuous method 
of preparing common ether (viii, 173). The product is a mixture of meth- 
amylic ether with methylic ether, amylic ether, and excess of the two 
alcohols, which may be removed by distillation over hydrate of potash. 
The methamylic ether is then purified by fractional distillation, which 
is easily effected, in consequence of the great difference of the boiling 
points of the three ethers. 


Properties. Transparent, colourless liquid, which boils at 92°, and 


has a vapour-density of 3°74. : 
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A ih Mp Mec 72 WHT O59 RE. 70°24 
LATHE OAR, 2 14 139724 25H. 13°37 
2 O 2 ee cosa Ge: 16 15:69. fsa: 15°89 
Oe ees osoks sys vied 102 LOO200 tes steers 100-00 

Vol Density 

Gavapour Bu..tAeten: 1h La 12.28 49920 

PLS Pasa MILT AS te 14 -.... 099702 

02 96S.¢1.. tap. AA Be ee ie ee O93 

Wate OL OL) eer trecen te 7 Sater oe I 

1 3°5357 


The ether analysed was prepared by the first process, 


{. Vinamylic Ether. 
C4uH 0? = CHP OICMHYO, = — fet mt O02, 
Witiramson. Chem. Soc. Qu. J. 4, 108, 234. 


Formation and Preparation. Exactly similar to that of methamylic 
ether. 


AMYLIC ALCOHOL. 9 


Properties. Transparent, colourless liquid, boiling at 112°. Vapour- 
density 4°042. 


Williamson. 
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a was prepared by the action of iodide of ethyl on amylic alcohol; 4, by the action 
of oil of vitriol on a mixture of vinic and amylic alcohols. 


The product which Balard obtained by the action of alcoholic potash on chloride of 
amyl, and supposed to be amylic ether, was probably vinamylic ether. (Williamson.) 4. 


Amylic Alcohol. 
C°H2O? = Ca H?202. 


GABRIEL PeLteTan. J. Chim. med. 1,76; also Ann. Chim. Phys. 30, 
221; also NV. pr. 1,135. 

Dumas. <Ann. Chim. Phys. 56, 314; also J. Chim. med. 10, 705; also 
Pogg. 34, 835; also Ann. Pharm. 13, 80; also J. pr. Chem. 3, 321. 

Dumas & Stas. Ann. Chim. Phys. 78, 128; also Ann. Pharm, 35, 148; 
also J. pr. Chem. 21, 278. 

Canours. Ann. Chim. Phys. 70, 81; also Ann Pharm. 30, 288; also 
J. pr. Chem. 17, 2138.—Ann. Chim. Phys. 75,193; also Ann. Pharm. 
37, 164; also J. pr. Chem. 22; 171. 

Apsoun. Phil. Mag. J. 17, 86. 

Batarp. WV. Ann. Chim. Phys. 12, 294; also J. pr. Chem. 84, 1238; 
abstr. Compt. rend. 19, 634; abstr. Ann. Pharm. 42, 311. 

RreckHer. Jahrb. pr. Pharm. 14, 1. 

Pasteur. Compt. rend. 41, 296; Ann. Pharm. 96, 255; Chem. Soc. 
Ciel ALL: 


Amylalkohol, Hydrated Oxide of Amyl, Hydrate of Amyl, Potato Fusel-oil, 
Corn Fusel-oil; Mylalkohol, Kartoffelfuselol, Fuselol, Amylal, Amyloxyd-hydrat, Huile 
de pomme de terre, Hydrate d’Oxyde d’Amyle, Alcool amylique.— Known since 
Scheele (Cre/i. Ann. 1785, 1, 61); more exactly investigated chiefly by Pelletan, 
Dumas, Cahours, and Balard. 


Sources. In brandy from potatoes, barley, rye, beet-molasses, grape- 
husks and wine lees, often mixed with margaric acid and cnanthic 
ether. Fusel-oil is contained, not only in ordinary potato-brandy, but 
also, according to Dubrunfaut, in that which is obtained by converting 
potato-starch into grape-sugar by means of sulphuric acid, and fermenting 
the sugar. Barley-brandy yields by rectification, nothing but potato 
fusel-oil, without any of the substances which Mulder & Kolbe (eid. inf.) 
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found in rye-brandy. (Medlock, Ann. Pharm. 69, 214.)—-Wort prepared 
from malt which has been roasted with peat-smoke, as it is done in 
Scotland, yields, when made to undergo the vinous fermentation and 
distilled, a spirit (whisky) which contains fusel-oil. Wort trom unmalted 
barley yields, after fermentation, a spirit much richer in {fusel-oil. But 
if the wort, before fermentation, be boiled with hops, the spirit obtained 
from it is free from fusel-oil. (Glassford, Ann. Pharm. 54, 104.) — In 
the rectification of brandy prepared from rye, the distillate obtained after 
the greater part of the alcohol has passed over, is turbid and contains 
fusel-oil. This distillate when cooled deposits a tallowy substance, of the 
nature of fusel-oil. (Scheele, Opusc. 2,275.) It deposits on the flannel in the 
funnel of the receiver, a salve-like substance having the odour of fusel- 
oil, (Gehlen, Schw. 1, 277.) The milky liquid, which, in the rectificition 
of corn-brandy, passes over after the aleohol,. leaves when filtered, a soft 
solid mass coloured green by oxide of copper, and from which, even at 
ordinary temperatures, delicate white needles sublime in the vessels in 
which it is kept. (Gm.) This substance, which was more particularly 
examined by Gehlin, was designated by the author (Handbuch, Aufl. 3, 
il, 421) as fusel-camphor. But, according to recent investigations, it is 
mixture of potato fusel-oil with margaric acid, mnanthic ether or 
cenanthic acid, and corn-oil. According to Kolbe (Ann. Pharm. 41, 53), 
the dark brown, greasy mass, smelling strongly of fusel-oil, which 
collects in the receiver during the distillation of corn-brandy, contains, 
besides fusel-oil, a very large quantity of margaric acid, a small quan- 
tity of cnanthic acid, and from 1 to 2 p.c. of corn-oil. Mulder (Pogg. 
41, 582) found, in a dark brown, disagreeably smelling oil obtained in 
the rectification of corn-brandy, which had a greenish yellow colour after 
rectification, nothing but cnanthic ether, and the substance which he 
calls corn-oil, Oleum siticum, which is greenish yellow and smells lke 
Phellandrium. [Since, however, it was obtained by distilling the entire 
oil with potash-ley, whereupon cenanthate of potash remained and alcohol 
passed over with the corn-oil, and since the corn-oil which Mulder obtained 
with dilute potash was = C?®H*O*, while that which was obtained with 
concentrated potash = C*H"O, it appears that all kinds of decompo- 
sition-products were formed]. Mulder afterwards found (Ann. Pharm. 
45, 67; also J. pr. Chem. 32, 219), in some kinds of corn fusel-oil, 
a large quantity of margaric acid, but in others a small quantity, and 
in others again, none at all. Medlock (Ann. Pharm. 69, 214) obtained 
by the rectification of rye-brandy, nothing but potato fusel-oil. 
A volatile oil from corn-brandy is described by Buchner. (Repert, 24, 270.) 
The brandy obtained from beet-molasses which has undergone the vinous 
fermentation, yields an oil, which after sutlicient purification, agrees 
perfectly with potato fusel-oil. (Gaultier de Claubry, Compt. rend. 15, 
171; also Ann. Pharm. 44, 127; also J. pr. Chem. 27, 56.) In the recti- 
fication of brandy obtained from grape-skins after the wine has been 
expressed ( Weintresterbranntwein), there passes over, after the pure 
alcohol, a spirit containing fusel-oil, and afterwards a watery liquid 
turbid from the presence of oil. On mixing these last two distillates 
together, adding water, and leaving the mixture at rest, the wine fusel- 
oil rises to the surface, in the form of a thin colourless liquid which soon 
acquires a yellowish tint, cannot be distilled without decomposition, has 
‘pungent odour, and intolerably sharp taste; a single drop of this liquid 
is sufficient to impart a disagreeable flavour to a litre of alcohol. (Amber- 
gier, Ann. Chim. Phys. 14, 210.) This wine fusel-oil is a mixture of a 
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large quantity of cenanthic ether with potato fusel-oil and a little alcohol; 
and it is chiefly the cenanthic ether contained in it, which imparis to the 
alcohol the disagreeable taste of grape-skin brandy. (Balard, V. Azn. 
Chim. Phys. 12, 294 and 327.) The wine fusel-oil obtained by the 
distillation of Jena wine-lees is thickish; deposits at—4°, a large quantity 
of camphor-like matter; has a density of 0°856; is yellowish brown, but 
soon becomes dark brown; has a not very unpleasant odour, but an 
excessively repulsive taste, and excites a persistent and violent irritation 
in the mouth and throat; in the fresh state it does not redden litmus, but 
after keeping for a year, reddens it strongly. The spots which it makes 
upon paper do not disappear till they have been heated for some time. 
It burns with a dark yellowish red flame, and acquires a dark carmine 
colour by contact with oil of vitriol, &e. (Stickel, V. Br. Arch. 9, 22; 
compare also Buchner, Repert. 58, 86.) 

It is highly probable that fusel-oil does not exist ready formed in 
potatoes, corn, grapes, &c. but is produced by fermentation. — Payen 
supposes the fusel-oil to pre-exist in potatoes, because he was able to 
extract an oil from potato-starch by treating it with alcohol, and because, 
in converting potato-starch into sugar by boiling it in a still with water 
containing sulphuric acid, he obtained an oil smelling of starch, and 
amounting to 0°001 of the starch; this oil was however more volatile 
than fusel-oil. But, according to Bucholz, the oil extracted by alcohol 
from potatoes, is buttery, and without the taste or smell of fusel-oil; 
similar observations apply to that which is obtained from rye. Schrader 
and Korte (Schw. 1,273) suppose that the fusel-oil is produced from fatty 
matter of this kind, when the fermentation is badly conducted and the 
product too quickly distilled. According to Liebig’s suggestion (Chem. 
Briefe, 165), fusel-oil is produced by partial decomposition of common 
alcohol : 

5CAHfO? = 2CYH?O? + 6HO; 


and, according to Dumas & Balard, by a decomposition of grape-sugar 
induced by excess of ferment [according to what equation ?].— J Chancel 
(Compt. rend. 87, 410,) supposes that amylic and propylic alcohol are 
produced together by the decomposition of grape sugar, according to the 
equation : 

2CPHPOR = CH8O2 + CHO? + 8CO? + 4HO; 


(vid. ix, 399); but propylic alcohol does not appear to be always con- 
tained in fusel-oil (comp. Wurtz, Ann. Pharm. 93, 110) §. Finally, 
according to the supposition of Deschamps (WV. Ann. Chim. Phys. 12, 
383), wine fusel-oil is produced only from the skins of the grapes by 
fermentation and subsequent heating to 100°. 


Preparation. In the rectification of potato or corn brandy, the fusel- 
oil being less volatile remains behind for the most part, passing over 
in considerable quantity, together with water, only with tbe last portions 
of the spirit, and separating out on the surface of the liquid when a 
larger quantity of water is added. Crude fusel-oil, which may be obtained 
in abundance from the large brandy distilleries, is yellow, reddish yellow 
or red-brown, of sp. gr. 0°84 to 0°93, and still retains alcohol and water. 
[t is freed from alcohol by washing with water, and then from water by 
rectification over chloride of calcium, (Pelletan.) A small quantity of alcohol 
remains with it. (Dumas).—The oil isshaken up with an equal quantity of 
water; then distilled after being separated from the water by treating 
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with an equal quantity of pounded chloride of calcium; the receiver 
changed as soon as the boiling point reaches 131°, at which point it 
remains steady till the end of the distillation; and the latter distillate 
rectified, rejecting the portion which goes over last. The fusel-oil 
obtained below 131° still retains alcohol. (Apjohn, Phil. Mag. 17, 86.) — 
The oil freed from the greater part of the alcchol by repeated agitation 
with water, is rectified; the receiver changed as soon as the boiling 
point rises to 132°, at which point it then remains constant during the 
whole distillation; and this distillate repeatedly rectified. (Cahours.) — 
A similar process is followed by Kopp (Ann. Pharm. 55, 196), according 
to whom, however, the boiling point slowly rises above 132°; he examined 
the liquid which passed over at 134°.— According to Krutzsche (J. pr. 
Chem. 31, 1,) the boiling point of the crude oil washed with water, 
remains stationary for some time at 132°, and then gradually rises above 
160° [probably from admixture of margaric acid or cnanthic ether]. 
But the distillate obtained between 132° and 135°, yields after repeated 
rectification an oil boiling at 132°. The crude oil is distilled without 
any preparatory treatment, whereupon a mixture of oil, water, and 
common alcohol passes over; and the portion which distils over between 
130° and 182°, is purified by repeated rectification. (Dumas, Medlock, 
Rieckher.) 

2. To obtain pure fusel-oil from the oil of grape-skin brandy, this 
oil is distilled; the portion which goes over between 130° and 140° 
collected apart, and re-distilled after addition of hydrate of potash, 
whereby the admixed cnanthic ether is decomposed and the cnanthic 
acid retained; and the receiver changed, as soon as the boiling point 
has risen to 132°: the fusel-oil thus obtained is very pure. (Balard.) 


{ Active and Inactive Amylic Alcohol.— The fusel-oil of commerce 
consists chiefly of a mixture of two kinds of amylic alcohol,—one active, 
and the other inactive with regard to polarised light. These two varieties 
are exactly similar in their chemical properties; differ but slightly in 
density and boiling puint; and give rise, under similar circumstances, to 
products which resemble each other in all respects, excepting in their 
relation to polarised light, those which are derived from the active 
alcohol being themselves active, and those which result from the inactive 
alcohol being themselves also inactive. — The proportion of the active and 
inactive alcohols in fusel-oil varies according to its origin; thus the fusel-oil 
obtained by fermentation of the juice of mangold-wurzel contains about 
one-third of active, and two-thirds of inactive amylic alcohol, whereas 
that which is produced by fermentation of the molasses contains about 
equal parts of the active and inactive alcohols. The two alcohols cannot 
be separated by fraetional distillation, but only by fractional crystallisa- 
tion of the active and inactive sulphamylates of baryta. For this purpose 
it is necessary to prepare a large quantity of sulphamylate of baryta 
from crude amylic alcohol rectified by a single distillation, in order to 
free it from water and vinic alcohol. The amylic alcohol thus far purified 
is mixed, as usual, with an equal weight of sulphuric acid, the mixture 
treated with carbonate of baryta, then filtered and left to crystallise. 
The crystals have all the same aspect, lustre, form, and angles; and, as 
in the case of a perfectly constant and homogeneous substance, the salt 
may be crystallised either wholly or partially any number of times, 
without the slightest change in the aspect of the crystals. Neverthe- 
less the mass is really composed of two kinds of crystals differing in 
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solubility, and in their action on polarised light,—one being, indeed, 
active, and the other inactive. They are very difficult to separate, in 
consequence of their complete isomorphism. Nevertheless, the active 
salt is 24 times more soluble than the inactive; and if the first crystals 
which separate be recrystallised about 20 times, a product is at length 
obtained which has no action on polarised light; and by repeatedly 
erystallising the mother-liquor, a solution is ultimately left containing 
nothing but the active salt. Lastly, on extracting from these two varieties 
of the sulphamylate, the amylic alcohol of which they contain the 
elements, it is found that the more soluble salt yields an amylic alcohol 
which rotates the plane of polarisation to the left, and to the amount of 
20° in a tube 50 centimetres long, while the less soluble salt yields an 
amylic alcohol which has no perceptible action on polarised lght. 
(Pasteur, Compt. rend. 41, 296) F. 


Properties. Transparent, colourless, thin oily lquid, greasy to the 
touch. (Pelletan.) Solidifies at — 19° to — 20°, forming a crystalline, 
laminated mass, and melts again at — 18°. (Pelletan.) Does not solidify 
at — 21° (Apjohn); requires for its solidification a temperature of — 23° 
or still lower. (Pierre.) Sp. gr. : 0°82705 at 0° (Pierre, V. Ann. Chim. 
Phys. 19, 197); 0°8253 at 0° and 0°8137 at 15° (Kopp); or, according to 
a later determination by Kopp, (dnn Pharm. 94, 290), 0°8248 at 0°, 
and 0°8113 at 18°7°; 0°8138 (Apjohn); 0°8184 at 15° (Cahours); 0°8185 
at 13° (Rieckher); 0°821 at 16° (Felletan); 0°818 at 14° (Delfts, V. Jahrb. 
Pharm. 1, 1); Index of refraction for the red ray, 1:3601 (Delffs). — 
Boiling point: 125° at 0°76 met. atmospheric pressure (Pelletan) [too low 
in consequence of the presence of common alcohol]; 131° (Apjohn); 
for5= (Dumasye ros ats 075 mets (Pierre)) 132” “at? 0°76 met: 
(Cahours); 133° at 27” 9’ and with platinum-wire immersed (Kopp); 
in a later experiment (Ann. Pharm. 94, 289) Kopp found that a thermo- 
meter with its bulb immersed in the liquid showed, at the commencement 
of the ebullition, a temperature of 129°6°, and afterwards slowly rose; 
while a thermometer with its bulb in the vapour marked 130:9° at first 
and slowly rose to 131°6°, (these temperatures determined by Kopp, are 
corrected for the difference of temperature of the mercury in the tube 
and bulb); 184° (Rieckher); 132° at 339°7 Par. lines. (Delffs.) The 
active alcohol boils at 127° to 128°, under the ordinary pressure, and 
the inactive alcohol at 129°. The mixture of the two boils at interme- 
diate temperatures. (Pasteur.) — Specific heat 0°5873. Latent heat of 
vapour 121°37. (Favre and Silbermann, WV. dnn. Chim. Phys. 87, 461.) 
— Vapour-density : 38:187 (Apjohn); 3147 (Dumas); 3°20 (Balard). 
The oil makes a transient grease-spot upon paper. (Pelletan.) Its odour 
is penetrating (Pelletan), repulsive (Dumas), peculiarly pungent (Apjohn) ; 
in the pure state it has a less disagreeable odour than when diluted. 
(Rieckher.) Its taste is persistently sharp and warm (Pelletan, Cahours) ; 
sharply bitter, somewhat like that of oil of cloves. (Apjohn.) The 
vapour when inhaled, or a drop of the hquid placed on the tongue, 
excites, in susceptible persons, coughing, nausea, giddiness, and fainting, 
and especially weakens the lower extremities, even for 24 hours. In 
dogs, a few table-spoonsful merely produce vomiting; in rabbits, two tea- 
spoonsful excite vomiting, and larger doses produce oppression of the 
chest and death; still smaller animals are rendered insensible by a few 
drops, and asphyxiated and killed, with convulsions and interrupted 
respiration. Ammonia acts as an antidote. (Pelletan.) According to 
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Schlossberger (Ann. Pharm. 78, 212), amylic alcohol acts upon the animal 
organism like vinic alcohol, being quickly decomposed in the blood, 
producing intoxication and death-like sleep, and acting in the same 
manner on the mucous membranes. — Amylic alcohol is neutral. 
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Decompositions. WT. 1. Amylic alcohol passed in the state of vapour 
through a long glass-tube at a moderate red heat, is resolved into pro- 
pylene gas and marsh gas in about equal volumes; a liquid also condenses 
which appears to be unaltered amylic alcohol. If the heat be too low, 
but little gas is formed; if it be too great, scarcely anything but marsh- 
gas is obtained. (Reynolds, Chem. Soc. Qu. J, 3, 111; compare ix, 395.) 7 
— 2. Fusel-oil is difficult to set on frre, and burns with a white luminous 
flame, leaving a small glutinous residue (Pelletan); burns witha pure blue 
flame (Cahours); with a bright smoky flame. (Apjohn.) — 3. It is not 
much altered by being kept for two years in bottles containing air, but 
acquires the power of reddening litmus slightly, in consequence of the 
formation of a volatile oily acid [valerianic acid?] (Cahours.) — 
4. When fusel-oil burns in the glow lamp (ii, 56), a liquid condenses, 
which forms with potash a substance resembling the resin of aldehyde, 
but does not reduce silver-salts, or yield any crystalline product with 
ammonia. (Balard.) When heated platinum-black is moistened with 
fusel-oil, and covered with a glass bell-jar open at top and standing in a 
plate containing water, valerianic acid soon begins to run down the sides 
of the bell-jar into the plate. (Cahours.) 


CHRO + OF = CYHMO? + 2HO. 


This transformation likewise takes place in vinegar manufactories, when 
brandy containing fusel-oil is used, so that sometimes the odour of vale- 
rianic acid is perceptible, only however at temperatures above 36°, while, 
below that point, any fusel-oil that may be present is converted into 
~ acetate of amyl, which has not an unpleasant odour. (Débereiner.) 
Fusel-oil may also be converted into valerianic acid by passing a stream 
of oxygen through it at a boiling heat, the apparatus being so arranged 
that the vapours which rise may be condensed and flow back again. 
(R. Railton, Chem. Soc. Qu. J. 6, 209.) 

5. When chlorine gas is passed for several hours through fusel-oil, the 
gas is abundantly absorbed, with great rise of temperature and evolution 
of hydrochloric acid, and the fusel-oil is converted into a compound 
resembling chloral. (Cahours.) —6. When a solution of fusel-oil in a large 
quantity of water containing a little potash, is treated with bromine or 
iodine, till those bodies are no longer decolorised, the liquid yields on 
evaporation a residue of valerate of potash. (Lefort, Compt. rend. 
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23, 229.) — The solution of iodine in fusel-oil turns acid from formation 
of hydriodic acid. (Rieckher.) 

7. Strong nitric acid dissolves fusel-oil with violent action, the liquid. 
turning brown as the point of saturation is attained, and then yields by 
distillation, not valerianic acid, but a neutral oil, probably amylic aldide. 
(Dumas & Stas.) — Cold nitric acid does not mix with fusel-oil or exert 
-any action upon it; but on heating the liquid, till gas-bubbles begin to 
escape, decomposition takes place, which soon becomes rapid, even if the 
fire be quickly removed, but may be moderated by the addition of cold 
water. An oily mixture passes into the receiver, consisting of amylic 
ether, amylic aldide (inasmuch as potash forms with it a substance like 
aldehyde-resin, nitrate of amyl, and hydrocyanic acid; and in the retort. 
there remains valerianic acid, probably mixed.with the aldide, inasmuch 
as potash colours it deep brown. (Balard.) — 8. Fusel-oil is decomposed 
by aqueous zodic acid, slowly and without formation of carbonic acid. 
(Millon.) — 9. By aqueous chromic acid it is converted into valerate of 
amyl. — When an aqueous solution of bichromate of potash is added to 
a mixture of fusel-oil and strong sulphuric acid, an oil rises to the surface 
consisting of amylic aldide (or rather, according to Balard, of valerate 
of amyl which is polymeric with it), (Dumas & Stas.) —A cold- 
saturated aqueous solution of bichromate of potash, supersaturated with 
oil of vitriol, becomes heated on addition of fusel-oil, and is converted 
into a mixture of valerianic acid and chrome-alum, with amylic aldide 
floating on the surface. (Balard.) —10. With peroxide of manganese also, 
a mixture of fusel-oil and strong sulphuric acid yields amylic aldide 
(valerate of amyl). (Dumas & Stas). 

11, Fusel-oil mixes readily with oz of vitriol, the mixture becoming 
thick and acquiring a carmine colour, and, on addition of water, the 
fusel-oil is again separated, with pale yellow colour, but with its original 
odour. (Pelletan.) In this reaction, sulphamylic acid is produced and 
remains dissolved in the water. (Cahours.) — On distilling the solution 
of fusel-oil in oil of vitriol, sulphurous acid is evolved, amylene (C°N"), 
and its multiples (C*H” and C*H*), pass over, together with a sulphu- 
retted compound, and a black pitchy substance remains. (Balard.) 
By distillation, amylene is obtained [or chiefly rather C*H*, inasmuch 
as it boils at 160°], together with valerianic ether, valerianic aldide, and 
a liquid having an ethereal odour, and strong but not bitter taste. 
(Gaultier de Claubry.) — With a mixture of strong sulphuric and_ nitric 
acid, fusel-oil becomes so violently heated that the escaping vapours take 
fire spontaneously. (Rieckher.) — 12. Fusel-oil distilled with anhydrous 
phosphoric acid yields amylene and its multiples. (Balard.) 

13. By terchloride of phosphorus added in successive portions, fusel- 
oil is converted, with violent evolution of heat, into phosphate of amyl, 
chloride of amyl, and hydrochloric acid. The latter escapes as gas 
together with part of the chloride of amyl: 


SCYHVO? + PCE = 2C°HYO. PHO? + CYHUG + 2HCI, 


By addition of excess of terchloride of phosphorus, which is taken up 
without further rise of temperature, and then of a small quantity of 
water, fusel-oil is completely converted into phosphate of amyl, a portion 
being however further transformed, by the phosphorous acid produced at 
the same time, into amylophosphorous acid. (Wurtz, V. Ann. Chim. 
Phys. 16, 221.) —14. With pentachloride of phosphorus, fusel-oil yields 
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chloride of amyl, chlorophosphoric and hydrochloric acid; (Cahours, 
Compt. rend. 22, 486; 25, 727): 


CHO? + PCE = CYHUC] + PCI8O?2 + HCL 


15, Fusel-oil absorbs hydrochloric acid gas, with rise of temperature 
and brown colouring. — 16. Fusel-oil dissolves, with the aid of heat, in 
aqueous chloride of zinc, forming a liquid which begins to boil at 130°, 
and yields a distillate of C’°H™ and C*H*® (separable by fractional recti- 
fication at a gentle heat), which, when repeatedly distilled over chloride 
of zinc, are more and more converted into C’H*, perhaps by the con- 
tinued action of the heat. (Balard.) With chloride of zine, a gas is 
likewise attained, having the composition of ethylene. (Medlock.) — 
17. By distillation with fluoride of boron or fluoride of siliciwm, amylene 
and its multiples are likewise obtained; on the other hand, in all these 
cases, no amylic ether, or but very little of it, appears to be formed. 
(Balard.) -- 18. Fusel-oil distilled with phosphorus and bromine, or iodine, 
yields bromide or iodide of amyl. 

19. Fusel-oil heated to 220° with a mixture of hydrate of potash and 
lime yields valerate of potash and hydrogen gas. (Dumas & Stas.) 


ClhH2O? + KO, HO = C’H®9KO! + 4H. 


The fusel-oil is heated in a retort; ten times its weight of potash-lime 
thrown upon it; and the mass, which spontaneously becomes warm and 
acquires a yellow colour by contact with the air, heated in a bath of 
fusible metal to 170° and then to 200°, which temperature is continued 
for 12 hours. At 170°, the mass turns white and begins to give off pure 
hydrogen gas, not mixed with any hydrocarbon, unless the heat be too 
suddenly raised. The residue containing the valerate of potash may be 
ultimately heated without residue to 230°. If, after cooling, it be exposed 
to the air, without being covered with water, it absorbs oxygen fand 
vapour of water?] with such avidity, that it burns away like tinder. 
(Dumas & Stas.) —¥J 20. Chloride of cyanogen is rapidly absorbed by 
fusel-oil, and exerts upon it an action similar to that which it produces 
upon common alcohol (vill, 256) sal-ammoniac gradually separating out, 
and the liquid yielding by distillation, first, chloride of amyl, which boils 
at about 100°, and then amylic urethane C?NH*O*: 


CYHEO? + CNC] + 2HO = C¥NH#O4 + HCI. 


[The chloride of amyl is formed by the action of the hydrochloric acid 
on another portion of the amylic alcohol. The formation of chloride of 
ammonium indicates also that of carbonate of amyl, according to the 
equation : 


2CMHO2 + C2NC]l + 2HO = NH‘Cl + 2(C™H10,CO?) : 


but the formation of the latter compound was not actually observed]. 
(A. Wurtz, WV. J. Pharm. 20, 14; Ann. Pharm, 79, 280) 4. 


Combinations.— Fusel-oi] shaken up with water, takes up a small 
quantity of it, increasing thereby in density. (Pelletan, Apjohn.) The 
water at the same time dissolves a small portion of the fusel-oil, acquiring 
its odour and diminishing somewhat in density. (Pelletan.) According 
to Apjohn and Balard, fusel-oil does not dissolve in water. 
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It dissolves phosphorus at a boiling heat, forming a lemon-yellow 
solution (in small quantity, according to Trautwein), from which the 
phosphorus does not separate out on cooling. (Pelletan.) . 

It dissolves a small quantity of sw/pho when heated (none, according 
to Trautwein, even at a boiling heat), the sulphur being precipitated on 
cooling. (Pelletan.) 

It dissolves todine abundantly. (Pelletan, Trautwein, Repert. 91, 28.) 

It dissolves in strong hydrochloric acid. (Balard.) 

It absorbs ammoniacal gas with green colour. (Pelletan.) 

It dissolves a large quantity of hydrate of potash, acquiring first a 
yellow, then a greenish, then a deep red colour, and an offensive odour. 
Water forms with this solution an emulsion, from which the fusel-oil 
separates. (Pelletan.)—With hydrate of soda it forms a red solution, and 
if it contains a little water, a buttery mass. (Pelletan.) 

It combines with chloride of calcium. 

With bichloride of tin, it assumes a red colour, and yields crystals, 
which are decomposed by water, slowly even by the moisture of the air, 
yielding aqueous bichloride of tin and unaltered fusel-oil. (Gerhardt, 
Aine Cham: Phys.,72, 167.) % 

From solution of gold, it extracts in a few days all the chloride of 
gold. (Pelletan.) 

It mixes with ether. (Pelletan.) 

It mixes in all proportions with alcohol (Apjohn), and is separated 
therefrom by water only, when the proportion of alcohol is small. 
(Pelletan.) This solution, and even brandy containing fusel-oil, assumes 
a carmine-colour when mixed with oil of vitriol. (Pelletan.) 

Fusel-oil mixes in all proportions with strong acetic acid, and is not 
separated therefrom by potash-ley, because it is soluble in aqueous 
acetate of potash. (Pelletan.) 

Fusel-oil mixes with ois both fixed and volatile, dissolves solid fats, 
common camphor, many hard resins, and, at high temperatures only, a 
small quantity of caoutchouc. (Pelletan.) 


Valeraldide. 
CH °0?= CYH?? 02, 


Dumas & Stas. Ann. Chim. Phys. 78,145; also J. pr. Chem. 21, 289. 

GAULTIER DE CLAuBRY. Compt. rend. 15, 171; also Ann. Pharm. 
44, 127, 

Trautwein, epert, 91, 6. 

CHANCEL. Oompt. rend. 21, 934; also J. pr. Chem. 36, 447. 

KELLER. Ann. Pharm. 72, 31. 

Parkinson. Ann. Pharm, 90, 114; abstr. J. pr. Chem. 62, 286; Pharm. 
Centr. 1854, 569; Jahresbus 1854, 442. 


Valerianic Aldehyde, Valeral, Mylaldid, Amylaldehyd, Baldrianaldehyd, Aldehyde 
valeriyue. 


Formation. 1. By the distillation of fusel-oil with oil of vitriol, 
(together with amylene and amylie ether.) (Gaultier.) — 2. By the action 
of strong nitric acid upon fusel-oil. (Dumas & Stas.) — 3. By the dry 
distillation of valerate of baryta. (Chancel.) — 7 4. By the dry distillation 

VOL, XI. c 
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of a mixture of valerate and formiate of lime in equal numbers 
of atoms : 


CH 9CaO* + C7HCaO* = 2(Ca0,CO?) + CH0C2, 


Similarly, any aldide may be obtained by distilling the lime or baryta- 
salt of the corresponding fatty acid with an equivalent quantity of the 
formiate. (Limpricht, Ann. Pharm. 97, 868.) 4 —5. In the distillation 
of bran with sulphuric acid and peroxide of manganese, many other 
products being formed at the same time. (Keller.) When lupulin, the yellow 
powder, which falls out on rubbing the cones of the hop, is distilled with water, vale- 
rianic acid passes over together with a volatile oil. The latter is resinised by contact 
with the air; and the resinous mass distilled at a gentle heat with hydrate of lime yields 
valeraldide. (Personne, N. J. Pharm. 26, 241; Compt. rend. 38, 309.) 


Preparation. 1. The distillate obtained from fusel-oil and oil of 
vitriol is repeatedly rectified, the less volatile liquids being each time set 
aside. (Gaultier.)—2. The mixture of fusel-oil and strong nitric acid is 
saturated with an alkali, after the violent evolution of heat has subsided, 
then distilled, and the oil which passes over collected. (Dumas & Stas.) — 
3. Peroxide of manganese or aqueous bichromate of potash is added to 
a mixture of fusel-oil and strong sulphuric acid, and the oil which rises 
to the surface taken off. (Dumas & Stas.) — Or, 4 At. peroxide of man- 
ganese are added to a cooled mixture of 1 At. fusel-oil and 4 At. strong 
sulphuric acid contained in a tubulated retort; the distillation, which at 
first goes on of itself, assisted towards the end by a gentle heat; the 
slightly acid distillate redistilled after addition of carbonate of potash; 
and the oil separated from the water which has passed over with it. 
(Trautwein.) |. Or, 11 pts. of pure amylic alcohol are gradually mixed 
“with 162 pts. oil of vitriol, previously diluted with an equal volume of 
water, and the mixture after cooling, gradually added to an aqueous 
solution of 124 pts. of bichromate of potash in a tubulated retort, 
whereby sufficient heat is evolved to distil over the greater part of the 
liquid, external heat being required only towards the end of the opera- 
tion. The upper oily layer of the distillate is then separated from the 
lower liquid, washed with potash to free it from valerianic acid, and 
agitated with a perfectly saturated solution of bisulphite of soda, where- 
upon a crystalline compound of valeraldide with that salt separates out. 
The crystalline mass is then strongly pressed and dissolved in warm 
water at 70° to 80°; any oily liquid that may yet remain removed; the 
crystalline compound which separates on cooling, mixed in a retort with 
a concentrated solution of carbonate of potash or soda, and gently 
heated; and the valeraldide which rises to the surface as an oily layer, 
distilled off, separated from the water which passes over with it, and 
rectified. (Parkinson.) Y.— 4. Valerate of baryta is distilled at a dull 
red heat, and the resulting oily mixture of about 9 pts. valeral and 1 pt. 
valerone repeatedly rectified, the valeral, which is the more volatile, 
being collected apart. (Chancel.) 


Properties. Colourless oil. (Dumas & Stas; Gaultier; Parkinson.) 
Mobile; of sp. gr. 0°820 at 22° (Chancel); 0 818 (Trautwein); 0°8009 at 
20°. (Personne.)— Boils at 96° (Gaultier), a little above 100°, and yields 
a vapour whose density is 2°93 (Chancel); at 96° to 97° (Parkinson); 
at about 90°. (Personne.) Smells like apples (Dumas & Stas); has a 
sharp penetrating odour (Gaultier); pleasant, but strong and peculiarly 
suffocating (Parkinson); produces oppression when inhaled (Gaultier), 
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and excites coughing (Trautwein); its vapour diffused in an apartment 
smells fruity at first, afterwards like valerianic acid. (Trautwein.) Its 
taste is strongly bitter (Gaultier); burning (Chancel); sharp and bitter. 
(Parkinson.) Neutral. (Dumas & Stas.) Refracts light strongly. (Par- 
kinson.) 

Dumas & Stas. Chancel. Keller. 
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Decompositions. 1. Valeraldide is very inflammable and burns with 
a bright flame faintly bordered with blue. (Chancel.) — 2. In contact 
with oxygen gas and platinum-black, and by other oxidising agents, it is 
converted into valerianic acid. (Chancel.) Also by exposure to the air 
(Gerhardt, V. Ann. Chim. Phys. 7, 279; Parkinson); and when kept for 
a month in vessels containing air, it acquires the power of reddening 
litmus. (Trautwein.)— 3. By nitric acid of ordinary strength, it is 
converted, with violent evolution of nitrous vapour, nitric oxide, and a 
gas which burns with a very bright flame, into a liquid which sinks in 
water and appears to be nitrovalerianic acid. (Chancel.) — 4. When vale- 
raldide is heated with a dilute solution of bichromate of potash, valerianic 
acid passes over.— 5. When repeatedly distilled with dilute sulphuric 
acid and peroxide of manganese, only a small portion of it is converted 
into valerianic acid. (Trautwein.) — 6. Fused with hydrate of potash, it 
gives off hydrogen and forms valerate of potash. (Gerhardt.) 


CRHW OF" 2 RO TO = CEM RO + 2He 
But it is not decomposed by boiling with potash-ley of sp. gr. 1°333. (Trautwein.) 


Combinations. Insoluble in water. (Chancel, Parkinson).— Dissolves 
a tolerably large quantity of phosphorus; no sulphur, even at the boiling 
heat; and a very large quantity of codime. (Trautwein.) 

Mixes with oil of vitriol. (Gaulthier.) 


Valeraldide-ammonia, A mixture of valeraldide and aqueous ammonia, 
which is turbid at first, soon becomes clear and deposits a large number 
of shining octohedrons. These crystals containa large quantity of water of 
crystallization, which they gradually lose in vacuo, over a mixture of 
sal-ammoniac and lime. (Keller.) — 7. Valeraldide absorbs ammoniacal 
gas rapidly and with great evolution of heat, producing a thick syrup; 
which, after standing for some weeks, is converted into a mass of delicate 
prismatic crystals. By exposure to the air or by heat, these crystals are 
quickly reconverted into the syrupy liquid. They are insoluble in water, 
but dissolve readily in alcohol and ether. (Parkinson.) — According to 
Limpricht (Ann. Pharm. 90, 111), the valeraldide obtained by oxidation of fusel-oil forms 
a definite compound with ammenia; but that which is produced by the dry distillation 
of valerate of baryta does not form any such compound. Similarly with butyraldide. 


Hence Limpricht concludes that the products obtained by the dry distillation of the 
Cc 2 
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earthy propylates, butyrates, valerates, &c. are not identical, but merely isomeric with 
the true aldides produced by oxidation of the corresponding alcohols? he accordingly 
distinguishes them by the terms propylal, butyral, valeral, &c., restricting the term 
aldehyde [or aldide] to the bodies which form definite compounds of ammonia. He 
observes, however that the butyral with which he experimented was contaminated with 
butyrone. (compare x, 551). 


Keller. Parkinson. 
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Valeraldide-ammonia is converted by sulphuretted hydrogen into vale- 
raldine C°N H*'S‘, a compound homologous with thialdine. (Beissenhirtz, 
Ann. Pharm. 94, 109; Parkinson.) 


3(NH?,CHO?) + 6HS = C®*NH*!S4 + 6HO + 2NH‘S. 


Hydrocyanic acid, in presence of dilute hydrochloric acid, and with the 
aid of heat, converts valeraldide-ammonia into leucin. (Limpricht, Ann. 
Pharm. 94, 243; Parkinson); 


[NH3,CH02 + C2NH + HCl + 2HO = C2NH*Ot + NHC] 


Valeraldide with Bisulphite of Soda. — Preparation.  (p. 18.) — 
White crystalline mass consisting of nacreous lamine. When left for 
some time in vacuo over oil of vitriol, it gives off its water of crystal- 
lization and crumbles to a white powder. When distilled with a con- 
centrated solution of carbonate of potash or soda, it gives off valeraldide. 
Dissolves sparingly in cold water, more readily in water of 70° to 80°. 
On heating the aqueous solution to between 80° and 90°, decomposition 
takes place, valeraldide and sulphurons acid being given off, and sulphite 
of soda remaining in solution. The compound is nearly insoluble in 
absolute alcohol and in ether. (Parkinson.) 
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Valeraldide mixes in all proportions with alcohol, ether, and volatile 
oils. (Chancel.) 
It dissolves certain resins. (Trautwein.) 


{ Metavaleraldide ? — According to Parkinson, valeraldide heated above its boiling 
point, is converted into a liquid of the same composition, but boiling between 150° and 
200°; the same modification appears also to be present in the liquid expressed from the 
sulphite of soda compound, and is likewise separated when this compound is heated 
with dry carbonate of soda. Limpricht however did not obtain such a modification by 


either of these three processes. §] 
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Valerianic Acid. 
C'9HO4 — CEH OS 


CHEVREUL. Ann. Chim. Phys. 7, 264; 28, 22; also Schw. 39, 79. 
Recherches sur les corps gras, 99 and 200. 

Grote. Br. Arch. 33, 160; 38, 4. 

TromMsporFF. JV. Tr. 24, 1, 184; 26, 1, 1; abstr. Ann. Pharm. 
6501 76: 

WinckitER. Repert, 44, 180;— 78, 70. 

TRAUTWEIN. Kastn. Arch. 26, 282; Repert. 91, 28. 

Dumas & Stas. Ann. Chim. Phys. 73, 128; also Ann. Pharm. 35, 145; 
also J. pr. Chem. 21, 278. 

Lovis Lucren Bonaparte. J. Chim. méd. 18, 6,6; also J. pr. Chem. 
30, 302. 

WirtstEIN. Lepert. 87, 289; 

InseNKo & Laskowsky. Ann. Pharm. 55, 78. 


Valeric acid, Baldrianséure, Delphinséure, Phocensiure, Acide valerianique, 
Ac. valerique, Ac. delphinique, Ac. phocenique. — First obtained from dolphin 
oil and exactly investigated by Chevreul in 1817. The acid discovered 
in valerian root by Pentz (Br. Arch. 28, 338) in 1819, and by Grote in 
1830, and specially examined by Trommsdorff, as also that obtained by 
Dumas and Stas, from fusel-oil, were soon recognized as identical with 


delphinic acid. 


Sources. 1. In Valerian root. To the amount of not quite 1 per cent. 
(Trautwein.) Both in the fresh and in dried root. (Grote.) It exists most 
abundantly in the small valerian root (Bonaparte), which is gathered in 
dry places in the spring. (Aschoff.) The herb of valerian contains very 
little acid. (Grote.) When the root is distilled with water, the acid 
passes over, partly in the state of aqueous solution, partly mixed with 
a neutral oil. 

2. In the ripe berries (Chevreul), and in the bark (Kramer, V. Br. 
Arch, 40, 269; Moro, Ann. Pharm. 55, 330), of Viburnum Opulus, and 
in the alburnum of Sambucus nigra. (Kramer, V. Lr. Arch. 43, 21.) 

8. In the root of Angelica Archangelica. (Meyer & Zenner, Ann. 
Pharm. 55, 317) and of Athamanta Oreoselinum. (Winckler.) In Asa 
fatida. (Hlasiwetz.) 

4. In the oils obtained by distillation of the flowers of Anthemis 
nobilis, the more volatile portion which distils below 210° consisting 
chiefly of an oil composed of CH", and the portion which distils at and 
above 210°, yielding, when heated for a short time with alcoholic potash, 
the rest of the oil C??H'§, while valerate and angelate of potash remain 
behind. (Gerhardt, V. Ann. Chim. Phys. 24, 96; also Ann. Pharm. 67, 
288; also J. pr. Chem. 45, 221; comp. Schindler. WV. Br. Arch. 41, 32.)— 
Peretti, (J. Chim. méd. 21, 433) and Dumenil (Zepert. 86, 176) likewise 
obtained from the water distilled from the herb of Matricaria Parthenium, 
and of Artemisia Absinthium, a volatile acid which is perhaps valeri- 
anic acid. 

5. The herb of Digitalis purpurea and other scrophulariaceous plants 
yielded to Pyr. Morin, (VW. J. Pharm. 7, 299) a volatile acid, for which 
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in case of its not being valerianic acid, which it greatly resembles, 
he suggests the name: Anétirrhinic acid. 

6. As valerin, in the oil of Delphinus globiceps, and, although in much 
smaller quantity, in train-oil. (Chevreul.) Apparently also in animal 
secretions (Balard, V. Ann. Chim. Phys. 12, 317; see also Brendecke, 
Arch. Pharm. |2], 70, 34. 

7. Valerianic acid appears sometimes to exist in crude oil of amber. 
(Marrson, Arch. Pharm. [2], 72, 1.) 


Formation. 1. By the oxidation of fusel-oil, valeraldide, and various 
other compounds of the amylene series, by the action of the air, of nitric 
acid, chromic acid, hydrate of potash, &c. (Dumas & Stas, Balard.) — 
Hence also, when the residue of the distillation of wine-brandy, which 
contains fusel-oil, is left to putrefy in the air. (Balard, Laroque, 1. J. 
Pharm. 10,103. Railton (Chem. Soc. Qu. J. 6, 205,) finds that fusel-oil 
is converted into valerianic acid by passing a stream of oxygen gas 
through it. 

2. By the putrefaction of most azotised organic bodies. —When pure 
casein is left to putrefy in summer in contact with water, valerate and 
butyrate of ammonia are formed, besides other products. (Iljenko, Ann. 
Pharm. 63, 264; see also Brendecke, x, 79.) — The parings of very old 
Roquefort cheese yield, when distilled with dilute sulphuric acid, an acid 
which smells like valerianic acid. (Balard.)—Strong-smelling Limburg 
cheese contains valerate of ammonia besides other ammoniacal salts. 
(Iljenko & Laskowsky; comp. x, 79.)— Rebling observed that butyric 
and valerianic acid were formed, besides suceinic acid, by the fermen- 
tation of malate of lirae, in contact with putrefying cheese, (Arch. Pharm. 
[2], 67, 800; Pharm. Centr. 1852, 63; in the latter place it is remarked 
that the valerianic acid may have been formed by the putrefaction of the 
cheese.) — Valerianic and butyric acid have been found in wheat spoiled 
by sea-water. (L. L.. Bonaparte, x, 78.)— In the preparation of carthamin 
from safflower, tkere is sometimes formed in summer, a large quantity of 
valerianic acid, the carthamin at the same time diminishing considerably 
(Salvétat, V. Ann. Chim. Phys. 25, 3387; also V. J. Pharm. 15, 269; also 
J. pr. Chem. 46, 475.) Valerianic acid is likewise found in putrefied ox- 
bile. (L. A Buchner, J. pr. Chem. 46, 151.) It is also obtained by dis- 
tilling lupulin with water. (Personne, p. 18.) 

8. By distilling gelatin (Schlieper, Ann. Pharm. 59,1) or fibrin, 
albumin or casein (Guckelberger, Ann. Pharm. 64, 39), with chromate of 
potash and dilute sulphuric acid; and by the distillation of casein (Guck- 
elberger) or gluten (Keller, Ann. Pharm. 72, 24) with sulphuric acid and 
oxide of manganese. | 

4, When hydrate of potash is fused with leucin or casein till hydrogen 
is given off, as well as ammonia, a residue is left containing valerate of 
potash. (Liebig, Ann. Pharm. 57, 127.)—A certain quantity of this acid 
appears also to be formed when commercial indigo or lycopodium seed is 
fused with hydrate of potash, probably in consequence of the protein- 
compounds contained in these bodies (wd. Gerhardt, V. J. Pharm. 1, 
319; Winkler, Repert 78, 70). 

5. In the oxidation of oleic acid by nitric acid, and of certain hydro- 
carbons by nitric acid or hydrate of potash. When oleic acid is distilled 
with fuming nitric acid, a large quantity of valerianic acid distils over, 
together with many other acids. (Redtenbacher.) — The more volatile 
portion of the mixture of empyreumatie oils obtained in the distillation 
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of rape-oil, yields, when distilled with strong nitric acid, a number of 
acids, among which is valerianic acid; and when passed in the state of 
vapour over heated soda-lime, it likewise forms a small quantity of vale- 
rate. (Schneider, Ann. Pharm. 70, 113.) 


Unsuccessful attempts to prepare valerianic acid from acetic acid and valerian oil 
are described by Trautwein. (Kastn. Arch., 27, 459.) 


Preparation. 1. From Valerian root. —1. The root is distilled with 
water; the acid oil separated from the water which distils over, and has 
likewise an acid reaction; the oil shaken up with water and carbonate of 
magnesia; the mixture distilled, whereupon a neutral oil passes over, and 
valerate of magnesia remains; and the valerianic acid separated from 
this salt by distillation with sulphuric acid. The acid watery distillate is 
likewise neutralised with carbonate of soda; the solution evaporated in 
a basin, whereby the neutral oil is partly volatilized, diffusing a strong 
odour of valerian, and is partly resinized to a brown film; the liquid 
filtered, and evaporated till it acquires a thickish consistence; this viscid 
liquid distilled with a quantity of oil of vitriol (diluted with one-half 
water) somewhat greater than is required to saturate the soda, the distil- 
lation being continued as long as the liquid which passes over continues 
to redden litmus; and the resulting layer of oil, which still contains a 
large quantity of water, decanted from the subjacent aqueous acid, and 
rectified by itself, the receiver being changed as soon as the clear oily 
anhydrous |monohydrated] acid passes over in place of the milky liquid. 
(Trommsdorff.) — In this process there is sometimes left in the retort a 
small quantity of oil or resin, which does net show itself in a second 
distillation of the anhydrous acid; neither does any milky liquid pass 
over at the beginning. — The acid cannot be dehydrated by distillation 
over chloride of calcium without becoming contaminated with hydro- 
chloric acid. (Trommsdorff.) 

2. Twenty parts of the comminuted root are distilled with 100 pis. 
of water, till 30 pts. of distillate are obtained; 30 pts. of water added 
to the residue, and then distilled off; the same process repeated once 
more; the three distillates saturated with carbonate of soda, after sepa- 
ration of the oil; the mixture boiled down to 7 parts in a copper vessel; 
the residue evaporated to dryness in a porcelain basin; the solution of 
5 pts. of the residue in 5 pts. of water, mixed with 4 pts. oil of vitriol 
and 8 pts. water, and distiiled nearly to dryness in a retort of eight times 
the capacity of the mixture; and the oily acid still containing water, 
removed from the watery distillate, and dehydrated by Trommsdorft’s 
method. (Wittstein.)— After the three distillations with water, the root 
is exhausted of valerianic acid, but the residue is still strongly acid from 
the presence of a fixed organic acid (malic acid, according to Aschoff ); 
there is therefore no necessity to add sulphuric acid for the purpose of 
separating the portion of valerianic acid supposed to be combined with 
bases. (Wittstein.) —3. One part of the root cut in pieces is rapidly 
distilled with 4 pts. of water till 2 pts. have passed over; 2 pts. of hot 
water added to the residue; the distillation repeated ; and the same 
treatment continued as long as the water continues to pass over acid, 
The whole of the watery and oily distillate is then gradually mixed at 
the boiling heat with a quantity of carbonate-of soda sufficient to produce 
slight alkaline reaction; the liquid evaporated to about one-fourth, and 
filtered through coarse paper; the resinous powder which then remains, 
again boiled with aqueous carbonate of soda; the filtrate thence obtained 
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mixed with the preceding; and the mixture, after evaporation to one- 
half, distilled nearly to dryness with oil of vitriol and sulphate of soda, 
which serves to raise the boiling point. (Frederking, V. Br. Arch. 48, 2.) 
— 4, The well bruised root is distilled with eight times its weight of 
water; the oil which passes over freed by milk of lime from the acid 
which it contains; the watery distillate, which contains by far the greater 
part of the acid, then saturated with this milk of lime; the aqueous solu- 
tion of valerate of lime mixed with a slight excess of lime and evaporated 
till a saline film forms on the surface, and decomposed in a stoppered 
bottle with excess of acetic acid; and the still coloured oily acid which 
rises to the surface, decanted off, and distilled at a gentle heat. (Bona- 
parte.) — Guillermond (fev. sctent. 19, 70,) extracts the acid from the oil 
with potash-ley. — 5. Sixteen parts of the root are boiled with water 
containing 1 pt. of carbonate of soda; the liquid strained, with pressure; 
the residue boiled twice more with water; the three united decoctions 
distilled with 0°5 pt. oil of vitriol, till 2 of the liquid has passed over; 
~ and the distillate neutralised with carbonate of soda, evaporated down 
to a small quantity, and again distilled with sulphuric acid. This process 
yields 1:4 p.c. valerianic acid, that is to say, three times as much as is 
obtained by the troublesome distillation of the entire root. (T. & H. 
Smith, Pharm. J. Trans. ; also N. J. Pharm. 11, 16.) —6. Winckler’s 
mode of preparation, in which the watery distillate of the cold aqueous 
infusion of the root is saturated with oxide of lead, and then the lead- 
salt converted into a soda-salt by means of sulphate of soda, &c., &c., does 
not appear to present any advantages. 

The greater part of the valerianic acid contained in the root is united 
with a base which hinders the volatilisation. If therefore the root be 
distilled merely with water, it yields only 0°25 p.c. valerianic acid, and 
the residue distilled with water and sulphuric acid yields 0°75 p.c. more; 
100 pts. of the root should therefore be distilled with water and 2 pts. of 
oil of vitriol, till 300 pts. of distillate are obtained; the acid extracted 
from the separated oil with aqueous carbonate of soda; the watery portion 
of the distillate saturated with this liquid; the mixture evaporated down 
to 10 pts.; and the concentrated liquid distilled with a slight excess of 
sulphuric acid: this process yields from 0°9 to 1:0 p.c. valerianic acid. 
(Rabourdin, V. J. Pharm. 6, 310; Peretti, J. Chim. méd. 21, 433.) — 
According to Aschoff, (V. Br. Arch. 48, 274,) on the other hand, the 
distillation of the root with water and sulphuric acid yields apparently a 
little more valerianic acid than distillation with pure water, but only 
when the valerianic acid is contaminated with acetic acid and a small 
quantity of formic acid. The root should therefore be distilled with 
water alone, after one day’s maceration ; if it be macerated for twenty 
days, fermentation takes place, and acetic acid is produced, which 
increases the yield of valerianic acid in appearance only. — Compare also 
Wittstein (p. 23.) 

The neutral part of the oil obtained by the distillation consists chiefly 
of the oil called borneene (C”H"), and of another oil, valerol (C'?H"°0”), 
which crystallises near 0°, and, when exposed to the air, is converted into 
valerianic acid, with formation of carbonicacid. (Gerhardt, V. Ann. Chim. 
Phys 7'276.) — Accordingly, the distillate obtained from 100 pts. of the 
root, 10 pts. oil of vitriol, and 400 pts. of water, should be exposed to the 
air for four weeks, after which, when saturated with hydrated oxide of zine, 
it yields 1°5 pts. of valerate of zinc, whereas, if the air has not acted upon 
t, only 0 5 pt. of zinc-salt is obtained. (Brun-Buisson, V. J. Pharm., 9-97.) 
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— 'The product is rather diminished than increased by exposure to the 
air, in either case, the quantity of zinc-salt obtained amounts to rather more 
than 0°5 p.c. of the root, and the oil which is removed from the surface 
of the liquid does not yield any more valerianic acid when exposed to 
the air or treated with nitric acid. (Laudet, V. J. Pharm. 11, 444.) — 
The same oxidation is effected by chromic acid; 100 pts. of the root dis- 
tilled with 10 pts. oil of vitriol, 6 pts. of bichromate of potash, and 
500 pts. of water, — the 125 pts. which still pass over, and still contain a 
considerable quantity of unoxidised oil, being poured back again,—yield a 
distillate from which 1°8 pts. zine salt are obtained. (Lefort, V. 7. Pharm. 
10, 194.) — This process yields bat a very small quantity of valerate 
of zinc, contaminated with sulphate of zinc and the zinc-salt of a pecu- 
liar acid produced by oxidatiun of the valerianic acid. (Laudet.) — 
Water distilled from the root and neutralised with baryta becomes acid 
again on exposure to the air, and so several times. Valerian-oil purified 
from all free acid and mixed with water, becomes sour in a few weeks 
when exposed to the air, but not in close vessels, and its mixture with 
strong potash-ley is completely converted into valerate of potash by 
exposure to the air for a year. The root contains therefore, not valerianic 
acid, but valeral (C’°H"O’), which, when exposed to the air, especially in 
presence of water, and still more of alkalis, is converted by oxidation into 
valerianic acid. The root should therefore be mixed with potash-ley, and 
the mixture exposed to the air for four weeks, with frequent stirring, then 
distilled with sulphuric acid, &c., &c. (Thirault, V. J. Pharm. 12, 161; 
comp. Righini, J. Chim. méd. 21, 364; Lepage, V. J. Pharm. 9, 97.) 


Il. Lrom Angelica-7oot. — The mother-liquor of angelic acid (x, 414) 
containing valerianic and acetic acid, is saturated with carbonate of 
baryta; the filtrate evaporated; the acetate of baryta extracted from the 
yellowish crystalline mass by alcohol; the portion which does not dissolve 
distilled with dilute sulphuric acid; and the valerianic acid which has 
passed over, freed from the still admixed angelic and acetic acid by satu- 
ration with ammonia and precipitation with nitrate of silver, whereupon 
the valerate of silver, being the least soluble salt present, separates in the 
largest proportion. (Meyer and Zenner.) 


Ill. From Dolphin-oil. —4 pts. of dolphin-oil are heated in the 
water-bath with 1 pt. hydrate of potash and 4 pts. of water, till a uniform 
translucent mass is produced, which forms a clear solution with water; 
this solution decomposed by excess of tartaric acid; the watery liquid 
separated from the stearic, margaric, and oleic acids thereby eliminated; and 
this liquid distilled, together with the wash-water of these three acids (the 
distillate being rectified, if it leaves any residue on evaporation), then satu- 
rated with crystals of baryta, and evaporated, whereupon it yields valerate 
of baryta. a. Hither 100 pts. of the dry baryta-salt are stirred up with 205 
pts. of phosphoric acid, of sp. gr. 1°12, in a narrow tube by means of a 
platinum wire; and the valerianic acid which rises in the form of an oil 
above the separated phosphate of baryta, together with an aqueous solution 
of acid phosphate of baryta, removed with the pipette and distilled at a 
gentle heat, whereupon nearly anhydrous valerianic acid passes over 
together with a small quantity of a heavier stratum, and a small quantity 
of brownish valerianic acid, altered by the action of the air, remains in the 
retort. — b. Or, a mixture of 33:4 pts. oil of vitriol and 33°4 pts. water 
is poured upon 100 pts. of dry baryta-salt contained in the tube; the 
yellowish oily acid which rises to the surface removed by a pipette; 
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33°4 pts. more of water added to the residue, whereby another portion of 
oily acid is separated, and may be removed by the pipette; the whole of 
the decanted acid distilled in the water-bath, a thick brownish yellow oil 
then remaining; and the acid which has passed over, separated from the 
watery layer. — For complete dehydration, 1 pt. of the acid is digested 
with 3 pts. chloride of calcium, and then distilled, whereby however the 
density is only reduced from 0°933 to 0°952 at 28°. (Chevreul.) 


IV. From Fusel-oil.—1. A mixture of 1 pt. fusel-oil and 10 pis. 
potash-lime is heated in a retort placed in a bath of fusible metal, first to 
170°, then gradually to 200°, for 16 to 12 hours, till no more hydrogen is 
evolved; the mass left to cool in the closed retort; the retort then broken, 
and water quickly poured upon the mass, because it rapidly absorbs 
oxygen from the air and burns like tinder; the aqueous mixture poured 
into a new retort and distilled with dilute sulphuric acid; the valerianic 
acid collected in a receiver containing aqueous carbonate of soda; the 
valerate of soda thus obtained freed from undecomposed fusel-oil and 
valeraldide by boiling in a retort; and the valerianic acid, after addition 
of excess of phosphoric acid, distilled into a fresh receiver, and freed 
from the water which first passes over by a second rectification, the 
receiver being again changed. (Dumas and Stas.) [Why isnot the fusel-oil, 
after being heated with potash-lime, immediately distilled with water and sulphuric acid 
in the first retort?].— 2. A cold-saturated aqueous solution of bichromate of 
potash is mixed with oil of vitriol and then with fusel-oil, which is 
thereby converted, with evolution of heat and formation of chrome-alum, 
into valerianic acid and valerate of amyl which floats on the surface. 
The aqueous acid then yields by distillation the anhydrous [monohy- 
drated| acid; and the valerate of amyl distilled with potash yields 
valerate of potash and fusel-oil, which may then be treated as before. 
(Balard, V. dnn. Chim. Phys. 12, 317.)—3. Three atoms of coarsely- 
pounded bichromate of potash are mixed in a tubulated retort with 38 At. 
water; a mixture of 7 At. oil of vitriol and 1 At. fusel-oil poured in 
through an S-tube dipping into the water, rather quickly at first, but 
afterwards by drops as the mixture becomes hot; the mixture heated 
after the spontaneous evolution of heat has ceased, till a quantity of 
watery liquid and valeraldide, equal to 14 times the weight of the 
fusel-oil, has passed into the receiver; water poured upon the residue, and 
the distillation repeated; the whole neutralised by agitation with calcined 
magnesia; the valerate of amyl decanted off; the aqueous solution of vale- 
rianic acid and acetate of magnesia evaporated and mixed when cold with 
oil of vitriol diluted with a twofold quantity of water; and thevalerianic acid 
which rises to the surface, pipetted off from the solution of sulphate of 
magnesia, in which the greater part of the acetic acid remains dissolved, 
and repeatedly rectified, with separation of the water and the heavier 
acetic acid [valeriauic acid containing a larger proportion of water ?], 
till its specific gravity is reduced to 0:930 at 17°5. There is also formed 
in the first retort a greyish green, porous, resinous mass of chromic valerate, 
which, after being collected on nen and washed with water, yields, by 
distillation with dilute sulphuric acid, an additional quantity of valerianic 
acid, to be purified by rectification. By this process, 2 pts. of fusel-oil 
yield in all, nearly 1 pt. of valerianic acid, (Trautwein, Repert. 91, 12.)— 
According to the equation : 


3C! HO? + 4(KO,2CrO%) + 16803 = 3CMHMOA + 4(KO,SO8 + Cr?03,3S03) + 6GHO, 
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3 At. fusel-oil should require 4 At. bichromate of potash and 4 At. 
oil of vitriol, and should yield 3 At. valerianic acid; in Trautwein’s 
process, the chromic acts in excess at the beginning, and a portion of 
the valerianic acid is thereby further decomposed. — 7. H. Gruneberg 
(J. pr. Chem. 60, 169) pours 44 pounds of water on 2? pounds of chro- 
mate of potash ina retort, and allows a cooled mixture of 1 Ib. fusel- 
oil and 4 lbs. oil of vitriol diluted with 2 lbs. water to run into the retort 
in a thin stream; he then distils once and calculates on a product of 
9 oz. (18 loth.) of oily valerianic acid. 4. 

To separate a mixture of valerianic and butyric acids, it must be 
partially neutralized with potash and distilled. The butyric acid passes 
over, while valerate of potash remains behind; if too much potash be 
used, a certain quantity of butyrate of potash lhkewise remains; if the 
quantity of potash be too small, a portion of the valerianic acid likewise 
passes over; but the portion which remains mixed may be separated by a 
repetition of the process. If the valerianic (or butyric) acid is mixed 
with acetic acid, the latter remains as acid acetate of potash, when the 
liquid is partially saturated with potash and distilled, while the valeri- 
anic (or butyric) acid passes over. This is connected with the fact that 
valerianic acid does not dissolve in aqueous acid acetate of potash more 
abundantly than in water, but dissolves very abundantly in a solution of 
the neutral acetate, whereby acid acetate and neutral valerate of potash 
are produced. (Liebig, Ann. Pharm. 70, 352.) 


Properties. Mobile, colourless oil. (Chevreul, Trommsdorff, & others.) 
Does not solidify at — 15° (Dumas & Stas; not even at— 21°. (Tromms- 
dorff.) [The acid, which according to Grote, became turbid at — 8° and solidified in 
an unctuous mass at — 12°5° probably containing water.] Sp. gr. 0:930 at 12°5° 
(Trautwein), 0°932 at 28° (Chevreul), 0°937 at 165° (Dumas & Stas), 
0:°944 at 10° (Trommsdorff), 0:935 at 15°. (Delffs.) Index of refraction, 
for the red ray = 1°3952. (Delffs.) The acid leaves oily spots on paper, 
which gradually disappear on the application of heat: (frommsdorff.) It 
boils at 132° under a pressure of 27°5 inches (Trommsdorff), at 175° 
(Dumas & Stas), at 176° (Bonaparte), at 174°5°, with the barometer at 
237°8 mm. (Delfts.) [Trommsdorff’s acid probably contained water, a conclusion 
warranted by its greater specific gravity.] Vapour-density = 3°67. (Dumas & 
Stas.) The true density is not attained till the temperature rises considerably above 
the boiling point, the density at lower temperatures appearing much too high. (Cahours, 
vii, 54, 55.)— The acid has an aromatic odour, like that of butyric acid, 
acetic acid and stale dolphin-oil, and imparts to fabrics moistened with it, 
the offensive odour of stale dolphin oil. (Chevreul.) Its odour differs 
somewhat from that of valerian-oil, and strongly excites coughing, espe- 
cially when the acid is heated. (Grote.) Smells strongly and persistently 
like valerian (Dumas & Stas); smells more disagreeably than valerian, 
and at the same time like decayed cheese. (Wittstein, Nicklés.) — Has a 
very burning sour taste with an aromatically sweet after-taste, like that 
of apples or nitrous ether, and leaves a white spot on the tongue. 
(Chevreul.) Its taste is sour, sharp, and repulsive, and leaves a lasting 
impression on the tongue; but after dilution with water, it tastes less 
sharp and leaves a sweet after-taste (Trommsdorff); tastes very sour and 
sharp, and produces on the tongue and lips, a painful barning sensation, 
white spots, aud shrinking and solution of the skin. (Grote.) Tastes 
very acid and pungent, and leaves white spots on the tongue. (Dumas & 
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Stas.) Reddens litmus strongly (Chevreul); the reddening of the litmus- 
paper gradually disappears in a warm place. (Trommsdorff. ) 
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Ettling examined the acid prepared by Trommsdorf from valerian; Salvétat that 
obtained from safflower. 
The radical-theory likewise distinguishes a hypothetical anhydrous acid = 


C0903 = Va, 


Decompositions. 7. 1. The vapour of the acid passed through a red- 
hot tube yields volatile products varying in quantity with the heat applied, 
and a large quantity of gas containing carbonic acid, carbonic oxide, 
hydrocarbons of the formula C"H®, and perhaps also in some experiments, 
marsh-gas. By absorbing the hydrocarbons with bromine-vapour, an oily 
liquid is obtained which begins to boil at 130°, and distils over for the 
most part between 186° and 156°. The rectification of this latter dis- 
tillate yielded a liquid boiling between 143° and 145°, and agreeing in 
composition very nearly with the formula C®H®Br’®. (compare ix, 395.) The 
bromine-compound which distils over at the lower temperature is C*H*Br’ ; 
and the C°H®Bi’ appears to be mixed with a small quantity of C*H*Br’. 
The hydrocarbons formed in the decomposition of valerianic acid by heat 
are therefore ethylene, propylene, and perhaps also butylene. (A. W. 
Hofmann, Chem. Soc. Qu. J. 3, 210) Y.—2. By distillation in vessels 
containing air, part of the acid is converted into an aromatic substance 
resembling that which is obtained in the dry distillation of valerates; 
this substance remains dissolved in the undecomposed acid which passes 
over, and may be obtained separately by redistilling the distillate with 
oxide of lead. (Chevreul).— 3. The acid kept in a bottle containing air, 
slowly decomposes and acquires the odour of leather saturated with 
train-oil. (Chevreul.) — 4. When set on fire, it burns like a volatile oil 
(Chevreul); with a bright flame and without smoke or residue (Tromms- 
dorff); with a white sooty flame. (Dumas & Stas.) — 5. By chlorine gas, 
it is converted, with great rise of temperature and formation of hydro- 
chloric acid, in the dark into terchloro-valerianic acid, and in sunshine 
into quadrichloro-valerianic acid. (Dumas & Stas.) — By wdine and 
bromine it is not decomposed, even in sunshine (Dumas & Stas); by 
fuming nitric acid also, with which it mixes in all proportions, it is not 
decomposed, even on boiling, distillation, and cohobation. (‘Trommsdorff, 
Trantwein, Dumas & Stas.) J. According to Dessaignes (Compt. rend. 
33, 164; Ann. Pharm. 79, 374), when valerianic acid is boiled for 18 
days with hydrated nitric acid, [sp. gr. 1525] in such a manner that 
the condensed vapours may flow back again, the nitric acid also being 
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renewed from time to time, a portion only of the valerianic acid is 
decomposed ; and of the products of its decomposition, the most abun- 
dant is an acid which, from its analysis, appears to be nitrovalervanic acid 
CY H®NO® but in physical properties agrees rather with nitro-angelic acid 
CYH'NO®. This acid is produced, whether the valerianic acid used is of 
natural origin or prepared from fusel-oil. When the natural acid is used, 
there are likewise formed a deliquescent acid, and a neutral, crystalline, 
azotised body having a faint odour of camphor; the artificial acid also 
yields a neutral, azotised oil having the odour of camphor 7.— 6. When 
valerianic acid is boiled with aqueous perchloric acid, no detonation takes 
place, but the valerianic acid which floats on the surface, acquires a 
yellow and afterwards a brown colour. (Trautwein.)-—- 7. Its solution in 
owl of vitriol becomes slightly coloured at 100°, boils at a stronger heat, 
with evolution of valerianic acid and sulphurous acid, then slowly 
blackens, emits an ethereal odour, and leaves a tolerably large quantity 
of charcoal. (Chevreul.) The pale red mixture when boiled, gives off 
the greater part of its acid undecomposed, together with small quantities 
of water and sulphurous acid; but there remains a small quantity of 
carbonaceous matter. (Trautwein.) The dark yellow mixture of the acid 
with fuming oil of vitriol gives off sulphurous acid and chars when 
heated. (Trommsdorff. )—8. Valerianic acid heated with anhydrous p.4os- 
phorie acid is resolved into valerone and combustible gases. (Dumas & 


Stas.) For the decompositions of valerianic acid combined with potash and baryta by 
electricity and by heat, see these salts. 


Combinations. With water.—a Bihydrated Valerianic acid. Terhy- 
drate of Valerianic acid, according to the radical-theory, which assumes the existence 
of 1HO in the dry acid. The dry acid shaken up with a quantity of water 
much less than sufficient to dissolve it, takes up about 25 per cent. of 
water without losing its oily consistency, and rises to the surface of the 
excess of water which holds a portion of the acid in solution. (Tromms- 
dorff.) The same oil rises to the surface when a valerate dissolved in 
water is decomposed by a stronger acid, or when a large quantity of 
syrupy phosphoric acid is added to the aqueous solution of the acid. 
(Dumas & Stas.) It likewise passes over when a valerate is distilled with 
dilute sulphuric or phosphoric acid. This hydrate has a higher specific 
gravity than the dry acid, = 0:950 according to Trautwein, ‘and a lower 
boiling point. (Dumas & Stas.) 

Dumas & Stas. Iljenko& Laskowsky. 
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b. Aqueous Valerianic acid.—The acid dissolves in 16 pts. ot cold 
water (Grote); in 20 pts. (Wittstein); in 30 pts. of water at 18:2° 
(Chevreul); in 30 pts. of water at 12°. (Trommsdorff.) The solution has 
a much milder taste than the dry acid, aud saccharine at the same time. 
(Wittstein. ) 

Dry valerianic acid dissolves a rather large quantity of phosphorus, 
being gradually rendered milky thereby. (Trautwein.) 

It does not dissolve sulphur, even on boiling. 

It mixes with oi of vitriol, producing rise of temperature, and is 
partly separated therefrom by addition of water. (Chevreul.) The solution 
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is pale rose-coloured. (Trautwein.) That formed with fuming sulphuric 
acid is of a deep yellow colour; the acid likewise dissolves readily in 
heated sulphuric acid of sp. gr. 1:5. (Trommsdorff.) 

It dissolves iodine quietly, abundantly, and without evolution of heat, 
forming a brown-red solution (Trautwein); the solution saturated as com- 
pletely as possible, has a deep yellow-brown colour, and on addition of 
water, deposits all the iodine, while a dark yellow liquid remains. 
(Trommsdorff.) 

It mixes in al] proportions with bromine. (Trautwein, Dumas & Stas.) 

It mixes in all proportions with fuming nitric acid (Trautwein); dis- 
solves sparingly in cold nitric acid of 835° Bm. (Chevreul.) 


The Valerates or Valerianates are, for the most part, = C’?H®MO* 
They are somewhat unctuous to the touch. In the dry state, they are 
inodorous, even at 100°; but when moist, especially if heated or exposed 
to the action of carbonic acid, they emit the odour of valerianic acid. 
(Chevreul.) They have a sweet taste, especially the valerates of the 
alkalis and earths (Grote, Dumas, & Stas), and a pungent after-taste. 
(Trommsdorff.) Those valerates which are soluble in water have a 
slight acid reaction. (Winckler.) When subjected to dry distillation, the 
valerates first give off undecomposed acid (Trommsdorff), then combustible 
gas, valeral aud valerone. (Chancel.) They are decomposed, with separa- 
tion of the oily acid, by phosphoric, sulphuric, hydrochloric, uitrie, 
arsenic, acetic, succinic, malic, tartaric and citric acid, but not by benzoic 
acid. (Grote, Trommsdorff.) Many dissolve in water, some also in alcohol. 
(Trommsdorff.) 


Valerate of Ammonia.—Valerianic acid forms with ammoniacal gas, 
erystals, which, when they take up a large quantity of ammonia, slowly 
deliquesce to a transparent and colourless syrup. (Chevreul.) The aqueous 
acid supersaturated with aqueous ammonia gives off ammonia when 
evaporated, and leaves an acid syrup, which, when supersaturated with 
ammonia and exposed to the air, solidifies in white needles united in 
radiated masses. These crystals have the odour of valerian, and a sweet, 
afterwards sharp taste like that of valerian ; they turn acid on exposure 
to the air, melt very easily, and volatilise in white fumes, leaving a trace 
of charcoal. (Trommsdorff.) The acid saturated with dry ammoniacal 
gas and freed from excess of ammonia by gentle evaporation, solidifies in 
delicate, feathery, slightly acid crystals, which melt in a retort at 31°C. 
without evolution of ammonia; and then emit white acid fumes, condens- 
ing in drops which crystallise when brought in contact with ammoniacal 
gas. (Aschoff, V. Br. Arch., 48, 274.) The dry salt is resolved by 
anhydrous phosphoric acid into valeronitrile (C!°NH°*) and water. (Dumas, 
Compt. rend. 25, 442.) It dissolves very readily in water and likewise 
in alcohol. (Trommsdorff.) 

Valerate of Potash. — Potassium, gradually added to the dry acid, 
forms, with great rise of temperature and brisk evolution of hydrogen, a 
pulp, which on cooling solidifies in a mass consisting chiefly of valerate of 
potash. (Trommsdorff, Trautwein).— An aqueous solution ot carbonate of 
potash slightly supersaturated with the acid, is evaporated, whereupon not 
only the excess of acid escapes, but likewise that whichis expelled by the 
carbonic acid of the air; the residue is dissolved in alcohol, the solution 
filtered from the carbonate of lime; and the filtrate evaporated. (Chevreul.) 
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Grote and Trommsdorff omit the extraction with alcohol. The solution evaporated 
to a syrup does not crystallise but solidifies to a stiff paste (Grote); and 
leaves on further evaporation, a white saline mass (Trommsdorff); a gum. 
(Dumas & Stas.) The salt has a pungent, slightly alkaline taste, with a 
sweetish after-taste, and blues reddened litmus. (Chevreul.) 
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The salt melts with loss of water at 140°; blackens as the heat 
increases, and gives off vapours which smell at first of valerianic, after- 
wards of empyreumatic acetic acid and burn with a dense yellow flame; 
and leaves white carbonate of potash. (Trommsdorff.) The salt dissolved 
in water is decomposed, by the current of Bunsen’s battery, into hydrogen 
gas, bntylene, carbonic acid gas, an oily mixture of valyl and acompound 
ether, and carbonate of potash. (Kolbe. ) Into a glass ‘cylinder 11 inches 
deep and 24 in. wide, is introduced a piece of copper foil, bent in a 
cylindrical form, touching the sides of the vessel, and having a copper 
wire proceeding from it,—and a thinner cylinder of platinum foil not 
touching the copper and having a platinum wire proceeding from it; the 
glass cylinder is closed with an airtight-fitting cork, through which pass 
the copper wire, the platinum wire, and a tube for pouring in the satu- 
rated aqueous solution of the pure salt (especially free from chlorine- 
compounds), and afterwards for letting out and receiving the evolved 
gas; and the wires are connected with the poles of a four-celled Bunsen’s 
battery, the positive electricity entering by the platinum cylinder. A 
large quantity of hydrogen gas thus “collects on the copper, together 
with monocarbonate and bicarbonate of potash, and on the platinum 
cylinder carbonic acid and butylene gases (x, 66) together with valeri- 
anic acid, and a neutral oil which rises in drops, and appears to be a 
mixture of v alyl [butyl] = C®H?® [or rather = C'*%il’®| with a compound 
ether of valerianic acid, probably valerate of butyl. (Kolbe, Ann. Pharm. 
70, 316.) Valerate of potash distilled with arsenious acid yields an 
oily liquid having a disagreeable alliaceous odour, and resembling 
cacodyl. (Gibbs, Ann. Pharm. 86, 222.);The salt deliquesces very quickly 
in damp air (slowly, according to Tirealontis dissolves very readily 
in strong alcohol, and at 20°, in less than 39 pis. of absolute alcohol. 


(Chevreul.) 


Valerate of Soda. —Prepared by Chevreul and Trommsdorff in the same 
manner as potash-salt. The solution evaporated to a syrup crystallises to a 
cauliflower-like mass; but, on account of the great opiates: of the salt, 
only by spontaneous evaporation in dry air at 82° (not at 26°). (Chevreul. ) 
So likewise in the drying chamber; but by nae ‘at a stronger 
heat, there is obtained a white mass, which is unctuous to the touch; 
tastes sweet and like valerian; becomes very soft at 130°; melts at 140° 
without loss of acid, to a transparent and colourless liquid, solidifies to a 
white mass on cooling; and is decomposed like the potash-salt at a 
stronger heat. (Trommsdorff.) By the galvanic current, it is decomposed 
in the same manner as the potash- ere but. the bicarbonate of soda being 
bat sparingly soluble and therefore more abundantly deposited, stops the 
current sooner. (Kolbe.) —- The salt deliquesces in the air, and dissolves 
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very readily and abundantly in water and in alcohol, even when absolute. 
(Chevreul, Trommsdorff.) According to Trautwein, the evaporated 
solution solidifies in a radiated mass. 


Valerate of Baryta. — Baryta-water neutralised with valerianic acid 
yields by spontaneous evaporation, transparent, shining, easily friable 
prisms (soft to the touch, according to Chancel) which grate between the 
teeth, have a warm, pungently alkaline taste, with a sweetish after-taste 
like that of valerian; slightly blue reddened litmus (from containing 
baryta set free by the evaporation: Chancel); and effloresce in the air 
between 20° and 25°, with loss of 2°41 p.c. water. (Chevreul.) The 
crystals contain 9°5 p. ¢. (2 At.) water of crystallisation, of which they 
give off from 2 to 2°5 p. ¢. on exposure to the air, and the rest at a higher 
temperature. (Chancel.) In the cold the prisms are permanent. 
(Trommsdorff. ) 


Dried at 130°. Eitling. Chevreul. 
Balsa iet 2s.. FOROAG wit eh Opa ces 45°23... 45°29 
LUN te eee eee 60°0 BY Sie ae 35°59 
pa nF ae aes, 9°0 SP Re, SB 5°28 
rae a Peat” 24°0 eh at Ce 13°90 
GMT BaOs....ce lene 169°6 100:00 Tite: 100:00 


The dry salt begins to decompose above 250°, and is completely 
decomposed at a dull red heat, with continued evolution of a gas, probably 
butylene, which burns with a very bright flame, and a small quantity of 
pale yellow, strongly smelling distillate, which contains 70:7 p. ¢. C, 11°7 
H, and 17°6 O, and may be regarded as a mixture of 9 pts. valeral (p. 17) 
and 1 pt. valerone (C’*H’*0?), while carbonate of baryta remains, mixed 
with a small quantity of charcoal. (Chancel.) 


2CMH9BaO! = CSH802 + 2(Ba0,CO”); 


but by the high temperature required for the decomposition of the baryta- 
salt, the greater part of the valerone (C’*H'80’) is resolved into valeral 
CHO’, and butylene (C*H’). (Chancel), Chevreul obtained, together 
with a gas which he regarded as ethylene, a very small quantity of car- 
bonic acid gas, an orange-yellow, strongly smelling liquid not acid or 
soluble in potash, and carbonate of baryta mixed with charcoal, amounting 
to 3:3 p. ¢. (of the valerate of baryta). — The salt heated in the air emits 
an odour like that of the Labiate. The dilute aqueous solution, when 
exposed to the air, deposits carbonate of baryta and flakes, and acquires 
the odour of Roquefort cheese. The salt dissolves in 2 pts. of water at 15°, 
and in 1 pt. water at 20°. (Chevreul.) It moves about on water like buty- 
rate of baryta. (Larocque & Huraut.) It dissolves with difficulty in 
absolute alcohol. (Schlieper, Ann. Pharm., 59, 21.) 


Valerate of Strontia. —Strontia-water neutralised with the acid 
deposits a varnish-like residue when evaporated in the open air, but 
within a bell-jar containing air over lime, it yields long efflorescent prisms, 
which smell of valerianic acid; taste like the baryta-salt; dissolve very 
readily in water; and, in the dehydrated state, contain 36°54 per cent. of 
strontia. (Chevreul.) The saturated solution of carbonate of strontia in 
a warm mixture of 1 pt. acid and 12 pts. water, yields by gentle evapo- 
ration, elongated four-sided tables, which effloresce in warm air, and are 
soluble in alcohol. (Trommsdorff.) 
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Valerate of Lime. — The aqueous acid saturated at a moderate heat 
with carbonate of lime yields prisms and needles by slow evaporation. 
(Chevreul.) The crystals are united in stars; taste sweetish; effloresce 
only in warm air; soften at 149°; melt at 150°, with blackening and 
evolution of vapours, which burn with a bright flame, and leave carbo- 
nate of lime mixed with charcoal. They dissolve readily in water, and 
in boiling hydrated alcohol, sparingly in absolute alcohol. (Trommsdortf.) 
The crystals give off 6°6 p.c. water below 140°. (Winckler.) 
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Valerate of Alagnesia. — The aaueous acid saturated with carbonate 
of magnesia forms a neutral, very sweet solution, which by quick evapo- 
ration yields saline crusts; but by slow evaporation transparent prisms 
united in tufts. These crystals effloresce only in warm dry air, soften at 
140°, then turn black and give off acid, and, after long ignition, leave 
pure magnesia. They dissolve pretty readily in water, sparingly in 
alcohol. (Trommsdorif.) 


Valerate of Glucina. — The solution of carbonate of glucina in the 
aqueous acid tastes very sweet, with a somewhat astringent after-taste, 
and leaves on evaporation, first a tough film, then a gummy mass perma- 
nent in the air. (Trommsdorff.) 


Valerate of Alumina. — Hydrate of alumina quickly absorbs the dry 
acid, forming a mass which gives up nothing to boiling water; the same 
mass is formed on bringing hydrate of alumina into the heated aqueous 
acid, or by precipitating sulphate or hydrochlorate of alumina with 
valerate of potash. This mass treated with hot water divides into flakes 
which quickly settle to the bottom, and on cooling solidify in a tallowy, 
very friable mass, having a slightly sweet taste. This mass dried at 
130°, contains 15°26 p. c. alumina. Boiling water and aqueous valerianic 
acid dissolve only a trace of it; alcohol none. (‘Trommsdorff.) 


Valerate of Zircona.— The earth dissolves only in the boiling 
aqueous acid, and but very sparingly; the solution has a sweetish taste, 
reddens litmus strongly, and on evaporation gives off acid and leaves a 
dry, white amorphous mass, no longer perfectly soluble in water. 
(‘Trommsdorff. ) 


Uranous Valerate. — The solution of uranic valerate in excess of 
aqueous valerianic acid gives off a gas when exposed to the sun, and 
deposits uranous valerate in the form of a violet substance which, when 
dried in the air, is reconverted into a yellowish powder. (Bonaparte.) 


Uranic Valerate.—1 At. valerate of silver dissolved in water is 
precipitated by 1 At. chloride of uranous oxide, and the filtrate left to 
evaporate ina place not exposed to sunshine. There then remains a 
yellow shining varnish, which gives off its acid at a gentle heat, and 
dissolves very readily in water, alcohol and ether. (Bonaparte.) 


Manganous Valerate. — The solution obtained by heating manganous 
carbonate with the aqueous acid yields by spontaneous evaporation, highly 
VOL, ot, D 
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lustrous rhombic tables, greasy to the touch and easily soluble in water. 
(Trommsdorff. ) 


Valerate of Bismuth. — The solution of nitrate of bismuth is preci 
pitated by valerate of soda. (Righini, J. Chim. méd. 22, 405.) 


Valerate of Zimc.— Zinc dissolves slowly in the aqueous acid. 
(Grote.) Sulphate of zine mixed with valerate of soda yields the salt 
in lamine. (‘Trommsdorff.) — 'The dilute acid is saturated by continued 
boiling (best in a retort to avoid loss) with carbonate of zinc, filtered at 
the boiling heat, and the filtrate evaporated to the crystallising point. 
scither the crystals which form each time the liquid cools are collected, or those which 
f-rm from time to time during gentle evaporation. In this case also Frederking recom- 
iucnds the use of a retort, because part of the acid volatilises. — White nacreous 
scales, like those of boracic acid, having rather an astringent than 
a sweet taste, permanent in the air (Trommsdorff); they redden litmus. 
(Wittstein.) They contain 29°5 p. ¢. zinc-oxide. (Wittstein.) They 
melt at 140° to a syrup, without loss of acid, and when ignited give 
off dense white vapours, which burn with a blue zinc-flame (Tromms- 
dorff), while oxide of zinc remains behind. (Wittstein.) They dis- 
solve in 5 pts. of cold, in 40 pts. of boiling water, in 14:4 pts. of cold, 
and in 16°7 pts. of boiling alcohol (Duclou); they dissolve in 160 pts. of 
cold water and in 60 pts. of cold 80 p.c. alcohol; these cold solutions 
become turbid when heated, and clear again on cooling; hence the solubi- 
lity in water and alcohol diminishes as the temperature rises; on the 
other hand, the crystals dissolve in 500 pts. of cold and in 20. pts. of 
boiling ether. (Wittstein. ) — Compare further: Grote, Bonaparte, Frederking 
(N. Br. Arch. 43, 2; Guillermond & Duclou (Rev. scientif. 19, 70 & 71); Vuaflart 
(N. J. Pharm. 6, 219).—The adulteration of this salt with butyrate of zinc, whicli 
closely resembles it, is noticed by Larocque & Huraut, NV. J. Pharm. 9, 430.) 


Valerate of Cadmium. — The aqueous acid slowly dissolves carbo- 
nate of cadmium, and yields, by evaporation, lamin resembling those of 
boracic acid, but having a still higher fatty lustre, and soluble in water 
and alcohol. (Bonaparte.) 


Valerate of Lead. —a. Tribasic.— The dry acid combines rapidly 
and with great evolution of heat, with excess of finely-pounded lead- 
oxide, and on subsequently heating the product, it is found that 100 pts. 
of the acid have yielded 9 pts. of water. By exhausting the resulting 
mass with cold water, filtering from the lead-oxide which remains free, 
and evaporating the filtrate in vacuo over oil of vitriol, delicate, shining. 
needles are obtained, united in hemispherical masses, infusible, and 
smelling slightly of valerianic acid. They absorb carbonic acid from the 
air, and dissolve sparingly in water. (Chevreul.) | 


b. Monobasic. — When the solution of lead-oxide in excess of aqueous, 
valerianic acid is evaporated, with frequent addition of acid, so as to keep 
the acid in excess, the salt remains as a fusible amorphous residue; but by 
evaporation in vacuo over oil of vitriol, it is obtained in shining flexible 
laminw. (Chevreul.) By quickly evaporating the solution to a syrup 
and cooling, a mass is obtained having the consistence of turpentine and 
capable of being drawn out into threads; by slow evaporation the salt is 
obtained in laminated crystals. (Grote.) The carbonate of lead dissolves 
slowly, and there is obtained a very sweet and afterwards astringent- 
tasting liqnid, yielding, by quick evaporation, a viscid mass, and by° 
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slower evaporation, white lamin, both of which dissolve very readily iu 
water. (Trommsdorff.) 
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Ferrous Valerate. — Iron filings immersed in the aqueous acid slowly 
eliminate hydrogen, and form a black-brown coagulum having a sweetish. 
astringent taste. (Trautwein.) 


Ferric Valerate, —a. Mono-acid 1 — Obtained by heating 6 to 100°, 
as long as it continues to lose weight. Brown powder. (Wittstein.) 


6. Bi-acid ? -- An aqueous solution of sesquichloride of iron is pre- 
cipitated by valerate of soda, free valerianic acid then remaining in the 
liquid; and the precipitate is washed with a small quantity of water and 
dried below 20°. Dark brick-red amorphous powder having somewhat 
of the smell and taste of valtrian. By exposure to a slowly increasing 
heat, it gives off all its acid without melting; but when quickly heated, 
it melts, and gives off dense inflammable vapours, having scarcely any 
odour of valerianic acid but smelling rather like butyric acid. Gives off 
all its acid to boiling water, leaving pure ferric hydrate. Dissolves readily 
in hydrochloric acid. (Wittstein. ) . 
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‘ne calculation does not quite agree with the analysis, and accordingly Wittstein 
prefers more complicated formule ; bet his method of estimating the anhydrous acid and 
the water cannot lead to accurate results. 


c. With excess of acid ?-—By immersing iron wire for some time in the 
acid, and boiling the resulting dark red mass with water, a solution 1s 
obtained, on which however the greater portion of the product floats in 
the form of a dark red-brown oil. [salt 6 ?] The solution gives a brown 
precipitate with potash. (Trommsdorff.) 


Valerate of Cobalt. —The rose-coloured solution of carbonate of cobalt 


in warm dilute valerianie acid becomes covered with a red film when 
DZ 
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evaporated, and dries up to a violet-red translucent mass. When the 
solution of this mass in water is evaporated to a syrup and set aside in 
the cold, violet-red, transparent prisms are produced, having a sweet, 
slightly astringent taste, permanent in the air, and easily soluble in 
water and alcohol. (Trommsdorff.) 


Valerate of Nickel.—Carbonate of nickel dissolves with difficulty in 
the heated aqueous acid, whereas with the dry acid, it quickly forms a 
green oil. ‘This oil dissolves very sparingly in water, forming a very 
pale green solution; but with alcohol it forms a pale green solution which, 
on eyaporation, deposits a pale green powder, sparingly soluble in water. 
(Tin msdorff.) 


Cupric Valerate.— The dry acid exposed to the air in contact with 
cupric oxide assumesa dark green ¢olour in the course of some weeks; the 
hot aqueous acid forms with cupric carbonate a bluish green solution, 
which, on evaporation, yields green prisms permanent in the air, easily 
soluble in water and also in alcohol. (Trommsdorff.) [For the crystalline 
form see Schabus, Jahresber, vii, 442.] On adding the concentrated acid to 
aqueous cupric acetate, nothing appears at first; but on agitation, greenish | 
oil-drops are produced, consisting of cupric valerate, which after 5 to 
20 minutes, takes up water and changes toa green-blue crystalline powder. 
Valerianic acid mixed with butyric acid produces, when stirred up with a 
slight excess of cupric acetate, at first the green oil-drops, on which, as 
well as on the glass rod, there are depositéd, after a while and without 
further turbidity, the pale blue scales of cupric butyrate. (Larocque & 
Huraut, V. J. Pharm. 9, 430.) 


Mercurous Valerate— The boiling thickened acid dissolves a small 
quantity of mercurous oxide, and yields small needles on cooling. 


(Grote.) 


Mercuric Valerate.— Mercuric oxide dissolves in the heated oily acid, 
forming an oil which on cooling solidifies in a mass having the con- 
sistence of plaster; this mass is insoluble in cold, but soluble in hot 
water; the colourless solution deposits slender white needles on cooling, 
and the mother-liquor leaves on evaporation, a red mass insoluble in 
water and dissolving with red colour in the dry acid. The white slender 
needles which are likewise deposited on mixing valerate of potash with 
mercuric nitrate or chloride, are converted by moderate heating into a 
red basic salt, with loss of acid. (Trommsdorff. ) 


Valerate of Silver.— A solution of nitrate of silver is precipitated by 
a slight excess of an alkaline valerate. The precipitate, which is curdy 
at first, becomes crystalline after immersion for some time in the liquid 
(Httling), and then resembles fulminating silver (Dumas & Stas); 
appears to consist of Jaminew soft to the touch and having a silky lustre. 
(Winkler.) On evaporating the aqueous solution, the salt is obtained in 
white lamine having a metallic lustre, (ttling.) The salt blackens 
quickly in the light (but less quickly than acetate of silver according to 
Winckler) and must therefore be dried in the dark. (Dumas & Stas.) 
When heated, it emits vapours having the odour of valerian, then melts 
into a black mass, which suddenly emits extremely offensive vapours, 
and leaves pure white silver. (Winckler.) 
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Ettling & Winckler examined the salt from valerian; Moro that from the bark of 
Viburnum Opulus; and Dumas & Stas, that obtained from fusel-oil. 


Concentrated valerianic acid mixes in all proportions with alcohol 
and ether, (Chevreul, Grote, Dumas & Stas.) The solution in an equal 
quantity of absolute alcohol is rendered by a small quantity of water, 
and clear again by a larger quantity. (Trommsdorff.) 

It dissolves abundantly in strong acetic acid of sp. gr. 1:07. (Tromms- 
dorff.) 

According to Trautwein, it mixes with ov/ of turpentine in all propor- 
tions; according to Grote, on the other hand, only partially (perhaps 
from containing water ?), and according to Trommsdorff, not at all; 
neither with olive-oil. 

It dissolves common camphor. (Trommsdorff, Trautwein.) 

It dissolves a few resins. (Trautwein.) 


§, Anhydrous Valerianic Acid. 


CHO? or C*H#O% = ots 


Cuiozza. Compt. rend. 35, 568; Ann. Pharm. 84, 106; J. pr. Chem. 
58, 238; Chem. Gaz. 18538, 52; Jahresber. 1852, 453. 


Valeric Valerate, Valeric Anhydride. 


Prepared by the action of J pt. oxychloride of phosphorus on 6 pts. 
valerate of potash (obtained in a state of purity by evaporating the 
alcoholic solution and melting the residue); the product, a thick oil, 
yields, when treated with a very dilute solution of carbonate of soda, and 
then with ether, an ethereal solution which leaves the anhydrous acid 
when evaporated. 

Colourless, tolerably mobile oil, lighter than water. Boils without 
decomposition at about 215°. When recently prepared, it has a faint and 
rather unpleasant odour; when rubbed between the hands, it imparts to 
them a persistent cdour of ordinary valerianic acid. Its vapour attacks 
the eyes and excites coughing. . By boiling water it is converted slowly, 
and by alkalies quickly, into ordinary valerianic acid. With aniline 
it forms valeranilide C?NHO?, (Chiozza.) 4. 


> 
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Sulphide of Amyl. 
CMHUS — CH Hs. 
Bauarp. WV. Ann. Chim, Phys. 12, 294; also J. pr. Chem, 84, 182. 


Schwefelamyl, Schwefelmylafer, Ether sulfhydramylique. 


Chloride of amyl is distilled with an alcoholic solution of mono- 
sulphide of potassium — or better, the mixture, enclosed in a sealed 
glass tube is heated for some time [to 100°%]; the liquid then decanted 
from the chloride of potassium, and the sulphide of amyl separated from 
it by addition of water. 

Colourless liquid, boiling at 216°, having a vapour-density of 6°3 and 
a strong odour and taste of onions, (Balard.) 


Balard 
EE Ce en 60 eS a re 68°25 
ST» Sees pleat ig arts rt 12°64 en 12°65 
SINT, LA ocak ante tonal re 16 230 Y Asset 19°10 
i: Ae Phar: 87... 100°00 ........ 100-00 
Vol. Density. 
C-vapour ........0 apdubpgriedizsbabes 10. ,..,. 471660 
EISGAS Wiican eae hee LI gee 
NS WADOUN tee trnd kee. seeteotan endo Gey. L*109S 
VADOUL O02 ik), sac cost esapens 1S run 00310 


[According to this, the vapour of sulphide of amyl is monatomic, like that of 
sulphide of ethyl (viii, 338). The atomic weight of these bodies, as well as that of 
the corresponding ethers, ought perhaps therefore to be doubled. } 


Amylic Mercaptan. 
CMH }2S2 coal CH? Hs? 


Krutzsou. J. pr. Chem. 31, 1. | 
Batarp. WV. Ann, Chim. Phys. 12, 294; also J. pr. Chem. 34, 183. 
ErpMANN & GrratuEWwoHL. J. pr. Chem. 34, 447. 


Amyl-mercapatan, Mylemereapatan, Amylsubir-Schwefelwassersiof, Mereaptan 
amyliques 


Preparation. 1. Purified fusel-oil is mixed, gradually and with 
agitation, with an equal weight of oil of vitriol; the mixture neutralised 
with aqueous carbonate of potash; the sulphamylate of potash which 
remains in solution filtered from the sulphate of potash; and the filtrate 
mixed with caustic potash, saturated with sulphuretted hydrogen, and 
distilled in the chloride of calcium bath in a capacious retort with a cooled 
receiver. The oily drops which float on the surface of the watery dis- 
tillate are then removed with a pipette, set aside over chloride of calcium, 
and rectified after decantation. (Krutzsch.) 


ClUHUNKO?2,2S03 + KS,HS = C!S? + 2 (KO,SO%). 
When crude fusel-oil is used, a brown oil rises to the surface on the 


addition of the potash; and even if this be taken away, and then dis- 
tilled after saturation with sulphuretted hydrogen, the resulting mer- 
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captan is still impure. (Erdmann & Gerathewohl.) — 2. Sulphamylate of 
lime is distilled with hydrosulphate of potassium. — 8. Chloride of amy] is 
distilled with an alcoholic solution of hydrosulphate of potassium — or 
better, the two substances are heated together in a sealed tube, and the 
amylic mercaptan separated as an oil rising to the surface by addition of 
water, (Balard.) 7 

CoHUCL + KS,HS = CUHBS? + KCL. 


Properties. Colourless oil, of great refracting power, and sp. gr. 
0°835 at 21°. (Krutzsch.) Boils at 117° (Krutzsch), at 117 to 118° 
(Erdmann & Gerathewohl), at 125°. (Balard.) Vapour-density = 3°631 
(Krutzch), 3:9. (Balard.) Has a pungent allieceous odour (Krutzsch), 
much more disagreeable than sulphide of ethyl, like that of sulphuretted 
hydrogen. (Balard.) 

Krutzsch. Balard. 
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Decompositions. 1. When kept in loosely closed bottles, it gives oft 
sulphuretted hydrogen, and is converted into sulphide of amyl. (Balard.) 
— 2. On cold nitric acid of sp. gr. 2:25, amylic mercaptan floats at first 
almost unaltered; but on long standing or gentle heating, it turns red, 
then quickly becomes very hot and gives off nitrous fumes, and ulti- 
mately forms two layers, the lower of which contains nitric acid, amylo- 
sulphurous and a small quantity of sulphuric acid, while the upper is a 
variable oily mixture, sometimes lighter, sometimes heavier than water. 
A sample of this oil lighter than water contains 56°02 p.c. C, 10°38 H, 9°24 S and 
24°36 O. (Erdmann and Gerathewohl.) 

_ Amylic mercaptan combines with lead-ouvde, forming a yellow flocculent 
mass, and when added ‘to the acetate, throws down a coagulum of the 
consistence of turpentine. (Krutzsch.) | 

It does not act on cupric oxide, but throws down from the sulphate a 
greenish glutinous mass. (Krutzsch.) | | 

With mercuric oxide it combines, with violent evolution of heat, 
forming a colourless liquid, which, on cooling, solidifies in a translucent 
lamino-radiated mass, which melts again at 100°, is not decomposed by 
boiling potash-ley, is not soluble in water, and but sparingly soluble in 
boiling alcohol and ether, whence it separates for the most part in scales 
on cooling. (Krutzsch,) Insoluble in water and alcohol, but soluble in 
ether. (Balard.) Its powder mixed with pounded glass and gently heated 
in a retort, yields, when sulphuretted hydrogen is passed through it, 
amylic mercaptam, which may be purified from adhering sulphuretted 
hydrogen by repeated rectification. But by decomposing with aqueous 
hydrochloric acid, only a small quantity of amylic mercaptan 1s reco- 
vered, (Erdmann & Gerathewohl.) 

The compound with silver-ovide resembles mercaptide of silver, and 
is insoluble in water sad alcohol, but soluble in ether. (Balard.) 
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Bisulphide of Amyl? GCl"5?2 


O. Henry (1849). M. Ann. Chim. Phys. 25, 246; also Compt. rend. 
28, 48; also V. J. Pharm. 14, 247; also J. pr. Chem. 46, 160. 


Doppeltschwefelamyl, Bisulfure d’ Amyle. 


Crystalline amylosulphate of potash and a highly concentrated solu- 
tion of bisulphide of potassium in about equal volumes, are distilled 
together in a retort of four times the capacity of the mixture, on account 
of the strong intumescence; and the yellowish oil which floats on the 
watery distillate is rectified two or three times over chloride of calcium. 

The product is a pale yellow distillate, which boils at 210° to 240°, 
has a strong penetrating odour, —and another distillate of a fine yellow 
colour, which boils between 240° and 260°, has a specific gravity of 0°918 
at 19°, and the same odour. 


Henry 
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[Perhaps only a mixture of C!H?S? and C!0H!S?, a view which is confirmed by 
the rise of the boiling-point. ] 
Henry does not state the boiling-point of the sample which he analysed. 


The oil, when decomposed by nitric acid,yields Erdmann and Gerathe- 
wohl’s sulphamylosulphuric acid, (p. 52), (Henry.) 


Iodide of Amyl. 
CHM = CH HI, 


Canours (1889). Ann, Ohim. Phys. 70, 81; also Ann. Pharm. 
30, 297. 
FRANKLAND, Ann. Pharm. 74, 42. 


Iodamy!, Iodmylafer, iodwasserstoffsaures Amylen, Hydriodate d’ Amylene. 


Preparation. 1. Fifteen ptseof fusel-oil are distilled at a gentle heat 
with 1 pt. of phosphorus and 8 pts. of iodine, and the distillate repeatedly 
washed with water, digested with chloride of calcium, and rectified two or 
three times. (Cahours.) — 2. Four pts. of iodine are gradually dissolved 
in 7 pts. of pure fusel-oil, and a stick of phosphorus moved about in the 
liquid after each fresh addition of iodine, till it is completely decolorised; 
the oil, which gives off fumes of hydriodic acid in the air, distilled in the 
water-bath, till a thick, non-volatile, very acid liquid, insoluble in water, 
remains; the distillate, containing hydriodic acid and unaltered fusel-oil, 
washed with water, set aside for 24 hours over chloride of calcium, and 
rectified; and the last third, which passes over at 146°, collected as pure 
iodide of amyl. If the hydriodic acid has not been completely removed 
by the washing, the distil’ate is violet, but becomes colourless by rectifi- 
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cation over mercury. — The first two-thirds, which pass over between 
120° and 146°, consist of impure iodide of amyl, and must be again 
treated with iodine and phosphorus. (Frankland.)— Grimm (Anz. 
Pharm. 92, 388) adds 10 oz. of iodine and a small quantity of phos- 
phorus to 8 oz. of pure amylic alcohol. The amylic alcohol is mixed 
with 4 or 5 per cent. of water, and saturated with iodine; the solution, 
after being heated to 50°, shaken up with a small quantity (about 1 of an 
ounce) of phosphorus till it is decolorised; again saturated with iodine 
and treated with phosphorus, and so on till the assigned quantity of 
iodine has been used: the liquid must be well cooled, as often as any rise 
of temperature takes place. The strongly fuming liquid ultimately 
obtained is distilled after standing for 24 hours; the distillate shaken up 
with water; iodine added in small quantities as long as its colour 
disappears; and the heavy liquid at the bottom re-distilled as before with 
water, then left to stand for a few days, and rectified. 


Properties. Colourless liquid, heavier than water, boiling at 120°, 
under a pressure of 0°76 met.; of vapour-density 6°675; having an 
alliaceous odour and pungent taste. (Cahours.) Sp. gr. 1°511 at 11°5°; 
1°4936 at 20° (Grimm); boiling point 146° at 0°75 met. pressure; 149° 
(Grimm.) Hasa faint ethereal odour and sharp biting taste. (Frankland.) 


Cahours. Frankland. Grimm. 
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Decompositions. 1. Iodide of amyl] is not inflammable when cold, but 
when heated to its boiling point, may be set on fire by a flaming body, 
and burns with a purple flame. (Cahours.) — 2. It undergoes no change 
in ordinary day-light, but in sun-shine acquires a continually deepening 
yellow colour from separation of iodine; it may be rendered colourless 
again by potash. (Cahours.) It is but slowly decomposed by aqueous 
potash, even at a boiling heat, but quickly by alcoholic potash, so that 
iodide of potassium separates out on cooling. (Cahours.) — 4. Heated 
with zinc-amalgam in a sealed glass-tube, somewhat above its boiling 
point, it is resolved into C°H® [C°H™, amylene], C°H®, [C°H”, hydride of 
amyl], C’?H" [CH] and iodide of zinc; the compound C'’H"Zn igs 
likewise formed (Frankland) ; 


f4C¥HU TS pe 4 Zi == CMR + CMH 4+ COH# + AZnl 3 
and: 
CoH". +2Zn = C!HUZn + Znl.] 


Pure zinc does not decompose iodide of amyl till heated to 190°, and then 
but slowly; potassium decomposes it very easily, even at its melting point, 
with formation of the same products, but not of C°H"K. (Frankland.) 


42 AMYLENE: PRIMARY NUCLEUS C?E{10, 


— In presence of water, zine decomposes iodide of amyl, even at 142°, 
and more quickly, into C°H* [CH] and oxyiodide of zine. (Frankland) ; 


[COHML + HO + 2%n = CYH?=Znl,Zn0]. 


Bromide of Amyl. 
CeniBr = "Serre Br. 


Canours (1839). Ann. Chim. Phys. 70, 81; also J. pr, Chem. 17, 224. 
Bromamyl, bromwasserstofsaures Amylen, Bromhydrate a’ Amylene. 


Obtained by distilling fusel-oil with phosphorus and bromine, similarly 
to the iodide. 

Transparent, colourless; heavier than water; distils without decom- 
position; has an alliaceous and pungent odour and a sharp taste : 


Cahours. 
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Bromide of amy] is difficult to set on fire by a flaming body, and 
burns with a greenish’ flame. It is decomposed slowly by aqueous, 
quickly by alcoholic potash, with formation of bromide of potassium. It 
is not altered by exposure to sunshine, Dissolyes in alcohol and ether. 
(Cahours.) 


Chloride of Amyl. 
C°H™CG] = CYH HCL. 


Canours (1840). Ann. Chim. Phys. 75, 193. 
‘Batarp. V. Ann. Chim. Phys. 12, 294; also J. pr. Chem. 24, 128. 


Chioramy!, Chlormylafer, Ether hydrochloramylique, Chlorhydrate @ Amyleéne. 


Preparation. 1. Fusel-oil is distilled with an equal weight of penta- 
chloride of phosphorus, and the distillate repeatedly washed with water 
containing potash, dried over chloride of calcium, and finally rectified in 
a bath of salt-solution. (Cahours.) — 2. Fusel-oil is distilled with strong 
hydrochloric acid, with frequent cohobation; the resulting chloride of 
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amyl pipetted from the acid distillate; and freed from unaltered fusel-oil 
by washing with strong hydrochloric acid. (Balard.)— 8. Fusel oil is 
saturated in a tubulated retort with hydrochloric acid gas, whereupon it 
becomes heated and turns green; it is then distilled, the passage of the gas 
being continued all the while; and the amethyst-coloured distillate of 
chloride of amyl is washed with water and carbonate of soda, afterwards 
dried over chloride of calcium, and rectified. (Rieckher. Jahrb. pr. 
Pharm. 14, 1.) 


Properties. — Colourless liquid, boiling at 102° (Cahours), between 100° 
and 101° according to Balard. Vapour-density 3°805. (Balard.) Hasa 
tolerably pleasant aromatic odour; neutral; does not render silver- 
solution turbid. (Cahours.) 

Cahours. __Balard. 
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Chloride of amyl burns with a green-bordered flame, giving off 
hydrochloric acid. (Cahours.)— Exposed to the sun in a bottle filled 
with dry chlorine gas, it is converted, first with quick and afterwards with 
decreasing evolution of hydrochloric acid, into C?H°CI°, a colourless 
liquid, which smells strongly of camphor, and would probably be com- 
pletely converted into CCI”, if the action of the chlorine were longer 
continued. (Cahours.)— Heated to 100° in a sealed tube with alcoholic 
potash or with monosulphide of potassium, it is resolved into amylic 
ether and chloride of potassium, or into sulphide of amyl and chloride of 
potassium, (Balard.) 

COH"Cl + KO = C’H"O + KCl 
and CYH"Cl + KS = CYH"S + KCL 


Alcoholic potash and monosulphide of potassium do not act upon it in the 
cold. —When chloride of amyl is distilled with potash-lime, amylene 
distils over. (Balard.) 

Chloride of amyl is insoluble in water. (Cahours.) 


Chloramylal. 
Canours. Ann. Chim. Phys. 70, 81; also dann. Pharm. 30, 209. 


When chlorine gas is passed through about 30 grammes of fusel-oil, 
absorption takes place at first, with formation of a large quantity of 
hydrochloric acid, the liquid turning brown and becoming heated to 
eballition, so that it becomes necessary to cool it from without; but 
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afterwards the action becomes slow, and must be sustained by gentle 
heating, till the chlorine ceases to act. The resulting brown oil is 
repeatedly washed with water containing carbonate of soda, then 
digested over chloride of calcium, and rectified two or three times. ° 

In this manner, a pale yellow oil is obtained, heavier than water, and 
boiling at about 180°; its vapour excites coughing when inhaled; it is 
tasteless at first, but leaves a very pungent after-taste. 

The recently prepared alcoholic solution does not precipitate nitrate 
of silver, but on standing it turns acid and precipitates the silver. 

Chloramylal is insoluble in water and in alkaline liquids, but dissolyes 
in alcohol and ether. (Cahours.) 


Chours 
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Probably the action of the chlorine was not complete. (Cahours.) {Perhaps 
therefore C’°CPH',O7]. 


{. Telluramyl. C°H"Te. 
F. Wouter & J. Dean. Ann. Pharm. 97, 1. 


Obtained in an impure state by distilling telluride of potassium with 
a solution of amylosulphate of lime (prepared with amylic alcohol which 
passed over at 132° in the distillation of crude fusel-oil). As soon as the 
mixture began to boil, a reddish yellow liquid passed over with the water 
and sank to the bottom of it. The receiver was changed when the liquid 
which passed over began to exhibit a light colour; and at last colourless 
amylic alcohol distilled over. 

The liquid thus obtained has an odour like that of tellurethyl and 
telluromethyl, but less strong and disagreeable. Exposed for some time 
to the air, it is converted into a white mass. The boiling point was found 
to be 198°; this determination is however quite uncertain, because the 
compound decomposes when heated, even in an atmosphere of carbonic 
acid, gradually depositing tellurium in small shining prisms. 


Wohler & Dean. 
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The great differences between the analytical and calculated results are probably due 
to the presence of amylic alcohol separated by the decomposition above noticed, To 
remove this source of error, the body had been dissolved in warm weak nitric acid and 
reprecipitated with sulphite of ammonia; but this mode of purification was evidently 
ineffectual. The carbon and hydrogen found by analysis agree nearly with the formula 
of tellurobutyl C8H°Te, which requires 39°6 p.c. C, 7°4 HW, and 53°0 Te; but the 
amount of tellurium obtained is much too small. 
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Nitrate of Telluramyl, — Telluramyl] heated with moderately strong 
nitric acid, is converted, with evolution of nitric oxide gas, into a 
transparent, colourless, heavy oil, which appears to be the nitrate in the 
amorphous state. It dissolves in a large quantity of boiling water, and if 
the quantity of water has been rightly chosen, separates after a few days 
in thin rhombic tabular crystals. If the solution is too concentrated, it 
becomes milky on cooling, in consequence either of the salt again 
separating in the oily form, or else of another body separating out, in 
which the crystallisable salt remains dissolved. — Nitrate of telluramy] is 
permanent in the air, inodorous, and melts at 40°. When heated in the 
air, it burns with a blue tellurium-flame. Sulphurous acid throws down 
from its solution a yellowish red liquid having an offensive odour. 

The nitrate gave by analysis 37°8 p. c. tellurium. The formula C!0H"'TeO,NO* 
requires 32°06 p.c. If the composition of the salt were analogous to that of the sulphate 
and oxalate of tellurethyl (viii, 385), viz. C!H™'TeO,HO + C”H"'TeO,NO’%, the 


amount of tellurium would be 36°9 p. c. The formula of nitrate of tellurobutyl 
requires 35 p. c. tellurium. 


Chloride of Telluramyl is formed by mixing the solution cf the nitrate 
with hydrochloric acid or chloride of sodium. Colourless, viscid, glutinous 
inodorous oil, heavier than water. 


The Bromide is obtained in a similar manner, and is a pale-yellow 
heavy oil possessing similar properties. 


The Zodide separates from the milky liquid at first produced, in the 
form of heavy, dark yellowish red, semifluid drops; it could not be obtained 
in the crystalline form. When boiled with alcohol, it was converted into 
a pale yellow, amorphous, inodorous powder, which, when treated with 
ammonia, acquired a vermilion colour, dissolved in the ammonia when 
heated, and separated out again with the vermilion colour on cooling. 
Nitric acid separated iodine from it. 


Oxide of Telluramyl was obtained by digesting the chloride with 
silver-oxide and water: the viscid character of the chloride renders the 
decomposition very slow. The oxide is soluble in water, and so strongly 
alkaline, that it separates ammonia from sal-ammoniac. With hydrochloric 
acid it reproduces the oily chloride. Sulphurous acid reduces telluramyl 
from it in yellowish red, odorous, oily drops, — On neutralising the oxide 
with sulphuric acid, and evaporating the solution, it yielded, at a certain 
degree of concentration, colourless, viscid drops, which, after cooling 


gradually changed to groups of small prisms. (Wohler & Dean.) 4. 


Conjugated Compounds of the Primary Nucleus CH", 


Carbonate of Amy]. 
CH 0 aC 40-80% 


Meptock (1849). Chem. Soc. Qu. J. 1, 8638. Ann, Pharm. 69, 217. 


Kohlensaures Amyloxyd, Kohlenmylester. 


In the distillation of chloroformiate of amyl (p. 66), after carbonic 
and hydrochloric acid haye gone off, and the boiling point has risen to 
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224° and become stationary there, carbonate of amyl passes over, and 
must be purified by further rectification. 

Transparent liquid of sp. gr. 0°9144; boiling steadily at 224°, and 
having a not unpleasant odour. 


Medlock. 
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Carbonate of amyl is immediately decomposed by alcoholic potash, 
into amylic alcohol and carbonate of potash, which produces a thickening 
of the liquid. — With aqueous or alcoholic potash it does not form any compound of 
the nature of urethane. (Medlock. ) 


Terbasic Borate of Amyl. 
C°H®BO® — 3C°H"0,B0%. 


EpretMEn & Bouquet (1846). W. Ann. Chim. Phys. 17, 61; also J. pr 
Chem. 38; 219, 


Triborate of Amyl, Drittelborsaures Amyloxyd, Drittel-Bormylester, Protoborate 
amylique. 


Preparation. A mixture of chloride of boron : and carbonic oxide is 
passed (as in the preparation of terbasic borate of ethyl, vil, 394), 
through fusel-oil, till hydrochloric acid begins to escape, and an oil rises 
to the top of the liquid saturated with hydrochloric acid; this oil is then 
decanted and rectified, the portion which distils over between 260° asia 
280° being collected apart and rectified again. 

Properties. Colourless oil, of sp. gr. 0°870 at 0°. Boils between 270° 
and 275° and has a vapour- -density of 10°55. Has a faint odour of 


fausel-oil. 
Ebelmen & 


Bouquet. 
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This compound burns with a white green-edged flame, giving off 
vapours of boracic acid. — In contact with water, it 18 converted into: 
boracie acid and fusel-oil. (Ebelmen & Bouquet.) 
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Biborate of Amyl. 
Centb OO, — ChH{O2BO} 


EBELMEN (1846). WV. Ann. Chim. Phys. 16,139; also Ann. Pharm. 57 
' 329; also J. py. Chem. 87, 355; : 


Zwerfuchborsaures Ameloxyd, Doppelt-Bormylester, Deutoborate amylique. 


Formation and Preparation. On mixing 2 pts. of fusel-oil with 1 pt. 
of vitrefied boracic acid in powder, a slight evolution of heat takes place, 
and the mixture yields scarcely any distillate at 180°, but if afterwards 
treated with anhydrous ether, gives up to it the borate of amyl, which 
remains behind on evaporating the filtrate, ultimately between 250° 
and 270°. 


Properties. Like biborate of ethyl, yellowish, transparent; at 20°, it 
may be drawn out into long threads, like softened glass. Smells like 
fusel-oil and has a burning taste. 


Ebelmen. 
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Biborate of ethyl remains unaltered up to 300°; above 300°, it gives 
off white fumes in the air, then swells up and leaves fused boracic acid. — 
It burns with a green flame. — It is decomposed by water, and even by 
damp air, into boracie acid and fusel-oil. (Ebelmen.) 


Phosphite of Amy]. 
CAN GROe =) 2ChH? O.PHO# 


Wurtz (1845). WV. Ann. Chim. Phys. 16, 221; also Ann. Pharm. 58, 75; 
abstr. Compt. rend. 21, 858. 


Phosphorig-Mylester, Amylphosphorsaures Amyloxyd, Ether amylophosphoreua. 


Formation. (p 15).— Preparation. 1 vol. terchloride of phosphorus 
is slowly dropped into 1 vol. fusel-oil, and a small quantity of water very 
slowly added, the vessel being well cooled, so that the product may not 
become coloured by the temperature rising too high. After all the 
excess of chloride of phosphorus has been decomposed by the water, the 
mixture is shaken up with an equal volume of water; the oily mixture 
of phosphite of amyl and amylophosphorous acid, which rises to the 
surface on leaving the liquid at rest, decanted; ffeed from hydrochloric 
acid by repeated washing with water, and from amylophosphorous acid by 
washing with dilute carbonate of soda, till the residual phosphite of amyl 
no longer reddens litmus; then washed twice with water; and heated 
several times in vacuo to 80°—100° to drive off water and chloride of 
amyl. Should the phosphite of amyl be coloured, it must be rectified in 
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vacuo; but this process is always attended with a certain amount of 
decomposition; for the distillate contains fusel-oil, and an acid residue 
is left. 


Properties. Colourless or pale yellow oil, of sp. gr. 0°967 at 19°. 
Boils only at a high temperature and with some decomposition. Smells 
slightly of fusel-oil; has a very pungent and disagreeable taste. 


Wurtz 
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From admixture of fusel-oil or chloride of amyl, the quantity of carbon obtained 
was somewhat too large, and the phosphorus somewhat too small. 


Decompositions. 1. Phosphite of amyl passed in the state of vapour 
through a red-hot tube, yields gases among which phosphuretted hydrogen 
occurs. —2, It may be set on fire by a flaming body when strongly 
heated; paper soaked in it burns, when set on fire, with a white phos- 
phorus flame.— 38. It absorbs chlorine gas, with rise of temperature and 
evolution of hydrochloric acid; in the dark at 0°, there is formed hereby 
a product containing 1 At. chlorine; but under the influence of heat and 
light, products very rich in chlorine are formed; these bodies are 
colourless and viscid, and decompose after a while, with evolution of 
hydrochloric acid. — 4. Nitric acid acts violently on phosphite of amyl, 
yellow oily drops passing over, and a strong odour of valerianic acid 
being evolved. —5. When phosphite of amyl is boiled with solution of 
nitrate of silver, there is formed, with a certain amount of reduction, a 
black magma containing phosphate of silver. —6. Exposed to moist air 
or kept in loosely closed vessels, it gradually turns acid. —7. By boiling 
aqueous alkalis, it is quickly resolved into fusel-oil which passes over, 
and a residue of alkaline phosphite. (Wurtz.) 


Amylophosphorous Acid. 
C°H™PO® = C"H"02,PHO- 


Wurtz. WN. Ann. Chim. Phys. 16,227; also Ann. Pharm. 58, 75; abstr. 
Compt. rend. 21, 358. 


Amylphosphorige Stiure, Acide amylophosphoreux. 


Formation (p. 15.— Preparation. After the oily mixture of phos- 
phite of amyl and amylophosphorous acid has been freed from hydrochloric 
acid by washing with water (p. 47), the amylophosphorous acid. is 
extracted from it by mréans of dilute carbonate of soda (a strong solution 
of that salt would likewise dissolve the phosphite of amyl); the alkaline 
solution separated mechanically from the phosphite of amyl which floats 
on the surface; the portion which still remains dissolved therein, sepa- 
rated by agitation with vinic ether; and the alkaline solution super- 
saturated with hydrochloric acid, whereby the amylophosphorous acid is 
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separated, with strong turbidity, and at first rises to the surface in the 
forin of an oil, in consequence of containing vinic ether, but sinks to the 
bottom after the ether is evaporated. Lastly, to free this oil from 
chloride of sodium, it is dissolved in water, reprecipitated by hydro- 
chloric acid, gently heated, after the aqueous hydrochloric acid has been 
decanted, and placed in a vacuum, to remove the water and hydrochloric 
acid. 


Properties. Oil which sinks in water, nearly inodorous in the fresh 
state, but strongly acid. 


Wurtz 
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Decompositions. 1. The acid yields by dry distillation, a large quantity 
of combustible gas, and a small quantity of liquid distillate, leaving 
hydrated phosphorous acid, which, when more strongly heated, gives off 
phosphuretted hydrogen gas. — 2. Amylophosphorous acid burns with a 
very smoky flame and leaves the hydrate of phosphorous acid. — 3. It 
reduces silver-salts. — 4. After being kept for some time, it no longer 
dissolves completely in water, and the solution quickly decomposes into 
fusel-oil and phosphorous acid. The acid separated by hydrochloric acid 
from the soda-salt which has been kept for some time, likewise exhibits 
this behaviour. 


Combinations. Dissolves readily in water, and is precipitated there 
from by hydrochloric acid. 

Decomposes the alkaline carbonates with effervescence. Its salts 
decompose readily. 

The potash- and soda-salts can only be obtained in the gelatinous 
state. 

The baryta-salt dries up in vacuo to a soft deliquescent mass. 

The lead-salt is a white curdy precipitate, which decomposes even in 
the dry state, and quickly when moist, giving off an odour of fusel-oil. 


(Wurtz. ) 


{. Amylophosphoric Acid. 
C°H™PO® = OMH"02,PHO®, 


Freperick Guturiz. Chem. Soc. Qu. J. 9,184; Ann. Pharm. 99, 57. 


Formation and Preparation. When equal weights of amylic alcohol 
and syrupy phosphoric acid are shaken up together in a flask, till perfect 
mixture takes place, they unite, producing considerable rise of tempe- 
rature, and the mass assumes a pale red colour. On leaving the mixture 
to stand for 24 hours at 60° to 80°, the colour changes to a deep wine red 
and amylophosphoric acid is formed. The acid liquid is then shaken up 
with warm water, which dissolves the amylophosphoric and a certain 
quantity of free phosphoric acid, leaving the uncombined fusel-oil undis- 
solved; the several aqueous solutions united, slightly supersaturated with 
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carbonate of potash, and evaporated nearly to dryness in the water-bath ; 
the residual mass, consisting of amylophosphate, phosphate, and carbonate 
of potash, digested with warm alcohol to separate the two latter salts, 
and quickly filtered; the solution, which contains all the amylophosphate 
together with a small quantity of phosphate, again evaporated nearly to 
dryness; the residue again exhausted with alcohol; and this operation 
several times repeated with continually stronger, and at last with 
absolute aleohol. The amylophosphate of potash may be regarded as 
pure [free from phosphate], when a sample dissolved in water gives a 
snow-white precipitate with nitrate of silver. The residue obtained by 
evaporating the alcoholic solution, is a yellowish transparent, gelatinous 
mass still containing amylic alcohol, to remove which impurity, the salt 
must be dissolved in water, the solution evaporated to dryness over the 
water-bath, and this treatment repeated once or twice. A tenacious 
honey-coloured mass is thus obtained consisting of minute crystals of 
pure amylophosphate of potash. 

To obtain the free acid, the dilute solution of the potash-salt is precipi- 
tated with sulphate of copper; the well-washed and still moist precipitate 
suspended in water and decomposed by sulphuretted hydrogen; and the 
strongly acid liquid filtered as quickly as possible and evaporated to a 
syrup over the water-bath. At this stage of concentration, the acid 
suffers no further loss of weight when placed over sulphuric acid. When 
it is replaced on the water-bath, minute crystals are formed, which under 
the microscope appear to be long needles. 


Properties. Amylophosphoric acid is inodorous, has a strong acid 
taste and expels carbonic acid from its salts. It is much more stable 
than ethylophosphoric acid, inasmuch as it bears the heat of the water- 
bath without decomposition, the syrupy acid prepared as above, giving, 
when dissolved in water and neutralized with ammonia, a perfectly white 
precipitate with nitrate of silver. Heated in the flame of a lamp, it 
burns with a white flame, leaving a residue of phosphoric acid. 


Combinations. The acid is soluble in water. The crystallised acid 
absorbs moisture eagerly from the air, and deliquesces. 

The formula of the Amylophosphates is CH" M?PO® = C(H™M?)0?, 
PHO® = 2M0, C°H"0,PO*,— The amylophosphates of the alkalies are 
soluble in water; the rest insoluble or sparingly soluble. They are, in 
general, more soluble than the corresponding terbasic phosphates. They 
all dissolve readily in nitric or hydrochloric acid. They are generally 
speaking, more stable than the corresponding ethylophosphates and ethy- 
losulphates, inasmuch as they bear the heat of boiling water without 
decomposition. 

When an electric current (from 4 Bunsen’s cells) was passed through 
a concentrated solution of amylophosphate of potash, separated into two 
portions by a clay partition, the electrodes being of platinum, hydrogen 
was liberated at the negative, and oxygen together with carbonic acid at 
the positive pole. The solution at the positive pole assumed an acid 
reaction, and smelt distinctly of valerianic or butyric acid (secondary 
products of decomposition). The liquid at the negative pole became 
alkaline, but remained odourless, showing that no ainyl-compound was 
there eliminated. From this experiment, and from similar results 
obtained with the amylosulphates and sulphovinates, Guthrie concludes 
that we are not at liberty to assume (as is commonly done) that the 
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organic oxides in these and similar salts are combined in the same 
manner as the metallic oxides, but rather that the acid together with the 
organic oxide forms a congugated acid: e. g. in the amylophosphates : 
the phosphoric acid with the oxide of amyl forms a bibasic amylophos- 
phoric acid. 


Amylophosphate of Ammonia. 2NH*O, C’H"O, PO®.—Obtained by 
decomposing the freshly precipitated copper salt suspended in water, 
with sulphide of ammonium, boiling the filtrate, filtering again, evapo- 
rating to dryness over the water-bath, and recrystallising from alcohol 
to remove sulphite and sulphate of ammonia formed during the reaction. 
Also, and in a state of greater purity, by neutralising amylophosphoric 
acid with ammonia. — Resembles the potash-salt. 


Amylophosphate of Potash. 2KO,C°H"O,PO% — (Preparation p. 50). 
Tenacious, finely crystallised, translucent salt, without odour, but having 
the well-known taste peculiar to amyl-compounds, When exposed to the 
air, it absorbs moisture and deliquesces to a syrupy transparent liquid 
having a faint odour. Dried as completely as possible and then heated 
in a tube by itself, it yields fusel-oil. Heated on platinum-foil in the 
flame of a lamp, it intumesces considerably, probably from escape of 
water, and then burns with a pure white flame, leaving a residue of pyro- 
phosphate of potash. Dissolves in all proportions in water either hot or 
cold; soluble also in alcohol, but insoluble in ether. 


Amylophosphate of Baryta.— Precipitated from a solution of the 
potash-salt, on addition of chloride of barium, in white scales having a 
silky lustre. From cold solutions, the precipitation is slow, but is accele- 
rated by heat, which more especially favours the formation of the scales. 
It collects chiefly on the surface of the liquid, probably in consequence 
of its fatty nature. 
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Amylophosphate of Lead.— Precipitated from a dilute solution of the 
potash-salt, on addition of acetate of lead. The precipitate, after 
washing and drying at 100°, is a bulky, white, anhydrous powder, without 
taste or smell. Dissolves readily in hydrochloric and acetic acids. 
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Amylophosphate of Copper.— Precipitated on adding a dilute solution 
of sulphate of copper, to a dilute solution of amylophosphate of potash. 
E 2 
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The precipitate is at first almost white, but gradually assumes a bluish 
tinge, and in the dry state is a light blue amorphous powder. Bears a 
heat of 110° without decomposing. 
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In a solution of mercurous nitrate, amylophosphate of potash produces a precipitate 
in the form of a white amorphous powder. 


Amylophosphate of Silver.— Obtained as a white bulky precipitate on 
adding nitrate of silver to a solution of the potash-salt. Turns grey 
when exposed to light, but remains white in the dark. Appreciably 
soluble in warm water, but does not separate in the crystalline form on 
cooling. Decomposed by long boiling with water, silver being deposited. 
Heated on platinum-foil, it turns yellow, and leaves pyrophosphate 
of silver. 


Guthrie. 
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When dry smylophosphate of silver is introduced into a tube, and 
moistened with a few drops of chloride of amyl, the tube then sealed 
and heated for several hours to about 186°, decomposition ensues, chloride 
of silver being formed, together with an ethereal liquid, which may be 
dissolved out by alcohol, and precipitated therefrom in oily drops by 
addition of water. This oily liquid has an odour quite distinct from that 
of fusel-oil, and is probably the amylophosphate of oxide of amyl 
[terbasic phosphate of amyl], its formation being represented by the 
equation : 
2Ag0,CYHNO,PO® + 2CMHUCL = 3C“HU0,PO% + 2AgCl. 

Amylophosphoric acid dissolves in alcohol, but is insoluble in ether, 
so that it is precipitated by ether from its concentrated alcoholic solution. 
(Guthrie) 4. 


Amylosulphurous Acid. 

CMH?S208 — CeHY D2 2807; 
ErpMANN & GeratnEwouL (1845). J. pr. Chem. 84, 447. 
Mepuiock. Ann. Pharm. 69, 224. 


Amylschweflige Sdure, Sulfamylschwefelstéiure (Erdmann & Gerathewohl), Hypo- 
sulphamylic acid, Amylunterschwefelstiure (Medlock), Acide sulfoamylolique. 


Formation. The chief product of the action of nitric acid on amyl- 
mercaptan (Erdmann & Gerathewohl), or on sulphocyanide of amyl 
(Medlock), or on bisulphide of amyl. (Henry.) 
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Preparation. 1. Nitric acid of sp. gr. 1:25 is gently heated in a 
tubulated retort, and amylmercaptan added to it, very gradually and in 
small portions, so that the mixture may not become too strongly heated, 
and no amylmercaptan may pass over undecomposed with the nitrous 
vapours,— the action being continued so long as any signs of oxidation 
appear on heating. The acid layer at the bottom of the retort, consisting 
of amylosulphurous, nitric, and a small quantity of sulphuric acid, is 
then separated from the supernatant oily liquid, and evaporated over the 
water-bath till the odour of nitrous and nitric acid is no longer percep- 
tible; the remaining transparent and colourless syrup,— which consists of 
amylosulphurous acid contaminated with a little sulphuric acid, and may 
be used for the preparation of most of the amylosulphites (since these 
salts are soluble in alcohol, whereas the sulphites are insoluble) — diluted 
with water; the solution saturated with carbonate of lead, and filtered 
from the sulphate; and the filtrate treated with sulphuretted hydrogen, 
again filtered, and evaporated to a syrup over the water-bath. (Hrdmann 
& Gerathewohl.)—2. A mixture of equal parts of sulphocyanide of 
amyl and moderately strong nitric acid is gently heated in a retort, after 
the first violent action has subsided, with cohobation, and occasional 
addition of nitric acid, till the last traces of the sulphocyanide have 
disappeared; the liquid which remains in the retort evaporated in a basin 
over the water-bath; the remaining red liquid dissolved in water and 
again evaporated to expel the last traces of nitric acid; the residual 
nearly colourless liquid, which contains a little sulphuric acid, diluted 
with water and saturated with carbonate of lead, the filtrate evaporated 
till it crystallizes; the crystals dissolved in water; the lead precipitated 
by sulphuretted hydrogen; and the filtrate evaporated over the water- 
bath. (Medlock.) 


Properties. ‘Transparent, colourless syrup, having a peculiar odour and 
very sour taste, and not yielding crystals even in vacuo over oil of 
vitriol. (Hrdmann & Gerathewohl). Gradually solidifies in vacuo over 
oil of vitriol to a crystalline mass. (Medlock.) 


Decomposition. The acid chars when heated, emitting a very repul- 
sive odour, (Medlock.) 


Combinations. The acid absorbs water from the air (Erdmann & 
Gerathewohl), and deliquesces. (Medlock.) 

The Amylosulphites (or Sulfoamylolates) are obtained, either by satu- 
rating the aqueous acid with the base or its carbonate, or by precipitating 
the baryta-salt with the sulphate of the corresponding base. They 
crystallise readily, and in external appearance resemble the etholysul- 
phites. (Erdmann & Gerathewohl.) Their formula is C!°H™MO?,2S0?. 

The Ammonia-salt and the Potash-salt, crystallise in lamine, and 
dissolve readily in water and alcohol. (Krdmann & Gerathewohl.) 


Amylosulphite of Baryta.— The filtered solution of carbonate of 
baryta in the acid is evaporated over the water-bath (or better, sponta- 
neously, according to Medlock).—Transparent, colourless laminze, unctuous 
to the touch (having a pearly lustre, according to Medlock). They give 
off water at 100°, do not decompose at 160°, and burn with a bluish 
sulphur-flame at a stronger heat. (Erdmann & Gerathewohl.) The 
are anhydrous, and therefore suffer only a trifling loss at 100°. 
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(Medlock.) They move about on water like butyrate of baryta; 
dissolve in 10 pts. of water at 19°, in a smaller quantity of hot water, 
and likewise in alcohol. (Erdmann & Gerathewohl.) They dissolve 
very readily in water and alcohol. (Medlock.) 
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Amylosulphite of Lime. — Colourless lamin, easily soluble in water 
and alcohol. (Hrdmann & Gerathewohl.) 


Amylosulphite of Lead. — The salt purified by recrystallisation from 
alcohol, forms colourless laminze united in radiated groups, which give off 
23°48 p. c. [8 At.] water at 120°, turn brown at a stronger heat, giving 
off vapours having an exceedingly offensive odour and finally burn away 
with bluish sulphur-flame. (Erdmaun & Gerathewohl.) The aqueous 
solution yields by spontaneous evaporation, anhydrous silky needles, 
which when heated give off an extremely offensive odour and leave 
sulphide of lead. (Medlock.) The salt dissolves very readily in water 
(Medlock), and so abundantly in hot alcohol, that the solution solidifies 
completely on cooling. (Erdmann & Gerathewohl.) 


Erdmann & 
Gerathewohl, Medlock, 
at 100° in vacuo. air-dried crystals. 
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Cupric Amylosulphite. — Blue green tables which, when placed over 
oil of vitriol, even at ordinary temperatures, give off water and become 
opaque. (Erdmann & Gerathewohl].) When the acid saturated with 
carbonate of copper, is evaporated to dryness over the water-bath, the 
residue extracted with alcohol, and the filtrate left to evaporate spon- 
taneously in a narrow vessel, anhydrous crystalline lamine are obtained. 


(Medlock.) 
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Amylosulphite of Silver. — The acid saturated with carbonate of silver, 
yields, if not too much evaporated, transparent, colourless, rhombic tables; 
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but, if too much concentrated, it solidifies to an amorphous jelly, like 
coagulated white of egg, and appearing under the microscope to consist 
of fine interlaced hairs. (Hrdmann & Gerathewohl.) 
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Danson (Chem. Soc. Qu. J. 3, 158) prepares amylosulphurous acid from bisulphide 
of amyl and nitric acid. 


Amylosulphuric Acid. 
CH?S208 — CPEEO? SO: 


Canours (1839). Ann. Chim. Phys. 70, 86; also J. pr. Chem. 17, 216. 
KEKULE. Ann. Pharm. 75, 275. 
% 
Sulphamylic acid, Amylschwefelsdure. 


Preparation. A mixture of equal parts of fusel-oil and oil of vitriol 
(after standing for some time, till water no longer separates fusel-oil from 
it; Kekulé) is diluted with water; the resulting crude amylosulphuric acid 
saturated with carbonate of baryta; the solution filtered from the 
sulphate of baryta and evaporated; and the crystals of amylosulphate of 
baryta which separate after cooling, are freed from the mother-liquor upon 
blotting paper, and purified by shaking up their aqueous solution with 
animal charcoal, and twice crystallising by spontaneous evaporation. The 
solution of these crystals, precipitated by the proper quantity of sulphuric 
acid, then filtered and evaporated, yields the pure acid, (Cahours.)—Kekulé 
prefers preparing the lead-salt and decomposing it with sulpheretted 
hydrogen, after which he carefully evaporates the colourless filtrate to a 
thin syrup. 


Properties. Colourless, thin syrup which sometimes deposits slender 
needles by spontaneous evaporation. (Kekulé did not obtain any 
crystals.) Tastes acid and bitter (sharply acid, according to Kekulé), and 
reddens litmus strongly. (Cahours.) 


Decompositions. 1. The concentrated aqueous acid decomposes spon- 
taneously into fusel-oil and sulphuric acid, slowly in the cold and in 
vacuo (or when exposed to the air; Aekulé), quickly on boiling (Cahours), 
the more quickly as it is more concentrated. (Kekulé.) — 2. It is decom- 
posed by chlorine in the cold, and by nitric acid when heated. (Kekule.) 


Combinations. The acid dissolves very readily in water. (Cahours.) 
The Amylosulphates or Sulphamylates are tor the most part = 
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CYH"™MO*2S0% (Cahours). They are generally crystallisable, have 
a bitter taste, and are soapy to the touch. The crystals generally 
contain water and in that case are often efflorescent. (Kekulé.) When 
their aqueous solution is boiled, they are resolved into sulphate, free 
sulphuric acid and fusel-oil. (Cahours.) This decomposition takes place 
slowly at ordinary temperatures, even in the crystallised salts; never- 
theless, these crystallised salts may generally be dehydrated at 100° 
before decomposition begins. (Kekulé.) For the decomposition by dry 
distillation see the lime-salt. All amylosulphates dissolve in water (Cahours), 
and in alcohol, very sparingly in ether. (Kekulé.) 


Amylosulphate of Ammonia. — The filtrate obtained by precipitating 
the lime-salt with carbonate of ammonia, yields by spontaneous evapora- 
tion, colourless, bitter crystalline scales, and by evaporation over the 
water-bath, a nodular crystalline mass. The crystals give off nothing at 
100°, begin to decompose at 140°, and burn away leaving a residue of 
charcoal. They deliquesce slightly in damp air, and dissolve very 
readily in water, on which they move briskly about; they are less 
soluble in alcohol, and insoluble in ether. (Kekulé.) 
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Amylosulphate of Potash.— The solution yields by spontaneous 
evaporation, colourless tufts of needles, having a very bitter taste 
(Cahours), or, nodules composed of needles having a silky lustre. 
(Kekulé.) These crystals effloresce on exposure to the air, and turn 
slightly brown, giving off fusel-oil and sulphuric acid. In vacuo or at 
100°, they give off 3:99 per cent. (1 At.) of water, without further 
decomposition, swell up strongly at 170°, then melt, and leave a black 
scum. (Kekulé.) The salt dissolves readily in water and in weak 
alcohol (Cahours), less readily in strong alcohol, from the hot sclution in 
which it crystallises in slender needles, and is insoluble in ether. 


(Kekulé. ) 
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Amylosulphate of Soda.—By precipitating the lime-salt with car- 
bonate of soda and spontaneous evaporation of the bitter filtrate, nodules are 
obtained set with small crystals. These swell up at 35° [135?] softening, 
and giving off water, and begin to undergo further decomposition at 145°. 
They dissolve abuudantly in cold water and in all proportions in hot 
water; from hot alcohol they crystallise in long radiated laminie; they 
do not dissolve in ether. (Kekulé.) 
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Crystals dried between paper. Kekulé. 
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Amylosulphate of Baryta. — Preparation (p. 55).—On the surface of the 
acid neutralised with carbonate of baryta and filtered, there generally floats a brown oil, 
which, after evaporation, may be separated by evaporation through a wet filter; any 
accidental colouring of the filtrate is easily removed by agitation with charcoal. (Kekulé.) 
— Laminz having a strong pearly lustre and very bitter taste (Cahours), 
or, by spontaneous evaporation, large, very flexible, rhombic tables. 
(Kekulé.) The crystals effloresce in dry air and gives off 6°66 p. c. (the 
1 At.) water in vacuo. They begin to decompose at 95°, melting at the 
same time, if they have not been previously dried. (Kekulé.) They 
give off an oil somewhat above 200°, and leave sulphate of baryta mixed 
with charcoal. Their aqueous solution is resolved by longer boiling, into 
fusel-oil, sulphuric acid, and sulphate of baryta. They dissolve very 
readily in water, more readily in warm than in cold alcohol, but are 
insoluble in ether. (Cahours.) 


Cahours, Medlock, 


Crystals dehydrated at 100°. at 100°. coldin vacuo. 
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CMH ha07,2S0" + Ag... 244°6" ...,100°'00" 2. 100:00 


Air-dried crystals. Kekulé, 
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CWHUBaO07,200"8F 2Ad7., 200'°0 «4 10000 


Amylosulphate of Strontia. — White crystallised nodules, which turn 
brown in the air; leave 39°82 p. c. sulphate of strontia when ignited, and 
therefore contain 2 At. water; dissolve readily in water and weak alcohol, 
with difficulty in absolute alcohol, and not at all in ether. (Kekuleé.) 


Amylosulphate of Lime.— The crude acid is saturated, first, to avoid 
unnecessary effervescence, with hydrate of lime, which however must not 
be added in excess, and afterwards with chalk; the evaporated filtrate 
mixed with alcohol to precipitate the whole of the gypsum; and again 
filtered and evaporated. (Kekulé.) — White crystalline nodules, greasy to 
the touch and having a bitter and slightly pungent taste. (Cahours.) — The 
crystals effloresce in dry air and give off 8°55 p. c. (2 At.) water in vacuo. 
When kept for some time or heated in the water-bath, they slowly give off 
fusel-oil. When gradually heated from 100° to 150°, they turn soft and 
blacken, and give off first, sulphurous acid, a small quantity of carbonic 
acid, and a combustible yapour, and lastly more carbonic acid, together 
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with sulphur, while sulphate of lime and charcoal remain behind. The 
combustible vapour condenses to an oily mixture (contaminated with a 
sulphur-compound) of amylene CH", and amylic ether C!’H"O, which 
increases in the course of the distillation. — By repeated fractional distil- 
lation of this oily mixture, the more volatile amylene is obtained in the 
form of a colourless oil, which floats on water, boils steadily at 42°, has a 
vapour-density of 2°4271, is tasteless, but has a slight smell of onions 
arising from the admixed sulphur-compound. It contains 83°50 p.c. C 
and 14°55 H.— The amylic ether, which is likewise contaminated with a 
sulphur-compound, does not exhibit any constant boiling point, and is 
partially decomposed at each rectification, the residue turning brown. 
The portion which distils over between 165° and 175°, contains 73:96 
p. ¢. C 18:54 H and 12°50 O. Cold nitric acid forms with it a purple 
mixture without decomposition: and cil of vitriol forms a red syrup, from 
both of which, water again separates the colourless oil. (Kekulé.)— 
1. Amylosulphate of lime mixed with alcoholic ammonia and heated to 
250° for two hours in a sealed tube, yields a mass which when distilled 
with potash gives off amylamine. 


C“HCa0?,2SO0? + NH? = CYNH®,SHO* + CaSO#. 


ee 


sulphate of 
amylamine. 


Sulphovinate of baryta heated in a similar manner with ammonia appears to give off 
ethylamine. (Berthelot, Compt. rend. 36, 1098. 4.) —Amylosulphate of lime © 
dissolves readily in cold, less readily in hot water, whence a solution 
saturated in the cold, becomes turbid on boiling. (Cahours.) [From the 
presence of gypsum ?]. The hot aqueous solution solidifies on cooling ; 
it effloresces strongly when evaporated. The salt does not dissolve in 
hot alcohol more readily than in cold; it does not dissolye in ether. 


(Kekulé.) 


Air-dried crystals. Cahours. 
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According to Kekulé, the recently prepared crystals contain 2 At. water (vid. sup.) 


Amylosulphate of Magnesia.—The solution of carbonate of magnesia 
in the pure aqueous acid, yields by spontaneous evaporation, transparent, 
colourless, nacreous, elongated, rhombic lamin, which are with difficulty 
deprived of the whole of their 4 At. water, leave 28°2 p. c. sulphate of 
magnesia when ignited in the air, and dissolye in water and alcohol, but 
not in ether. (Kekulé.) 


Amylosulphate of Alumina.—The colourless acid solution of hydrate 
of alumina in the acid, leaves, when evaporated in vacuo over oil of 
vitriol, a bitter jelly, which soon decomposes on standing, quickly deli- 
quesces jn a damp atmosphere, dissolyes also in alcohol and ether. 


(Kekulé. ) 
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Amylosulphate of Manganese—The pale red solution of carbonate of 
manganese in the pure acid, yields in vacuo, nearly colourless, trans- 
parent needles, permanent in the air. These crystals ignited in contact 
with air, leave 32°82 p.c. sulphate of manganese, and therefore contain 
4 At. water. Their aqueous solution exposed to the air, slowly deposits 
brown nodules which precipitate chloride of barium. The needles 
dissolve also in alcohol but are insoluble in ether. (Kekulé.) 


Amylosulphate of Zinc. The solution of carbonate of zinc in the acid 
deposits on evaporation nacreous laminw, which decompose at 110°, and 
dissolve in water and in alcohol. (Kekulé.) 


Crystals dried between paper. Kekulé. 
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CYHZnO7,230"7 + 2Aq-2., 217-2 _.... 100°00 


Amylosulphate of Lead.—a Bibasic. The aqueous acid or the lead 
salt 6 is saturated by digestion with oxide of lead. The colourless neutral 
filtrate deposits small crystals; when quickly evaporated, it leaves a 
colourless viscid mass ; when exposed to the air, it becomes covered with 
a film of carbonate of lead, and passes into the salt 6. (Kekulé.) 

b. Monobasic.— Obtained by dissolving carbonate of lead in the acid. 
(Cahours.) By carefully evaporating the filtered solution of white lead 
in the crude acid, ultimately over oil of vitriol at ordinary temperatures. 
(Kekulé.) —White lamine having a sweet and somewhat bitter taste 
(Cahours); colourless, bitter-sweet, crystalline nodules, which redden 
litmus. (Kekulé.) The crystals dried between paper, leave, when ignited 
in the air, 52°32 p.c. (54:91, according to Kekulé) of sulphate of lead; 
they are therefore = C’”H™PbO*?,280% + Aq. (Cahours.) The aqueous 
solution deposits sulphate of lead, slowly when kept, quickly on boiling. 
(Cahours.) The salt dissolves very readily in water (Cahours), readily in 
alcohol, but is insoluble in ether. (Kekule.) 


Ferrous Amylosulphate.— The aqueous acid in contact with iron, gives 
off hydrogen, and forms a pale green, sweetish bitter solution which reddens 
litmus, and when evaporated, deposits brown flakes of ferric oxide, and 
deposits pale green crystalline grains, These crystals quickly turn yellow 
on exposure to the air, dissolve in water and alcohol, and with green 
colour in ether. (Kekulé.) 


Ferric Amylosulphate-— The yellow solution of ferric hydrate in the 
acid, yields, on evaporation, small yellow, easily decomposible, deliques- 
cent, crystalline granules. (Kekuleé.) 


Amylosulphate of Cobalt.—By precipitating the baryta-salt with sul- 
phate of cobalt, and evaporating the filtrate, rose-coloured lamine are 
obtained very soluble in water. (Cahours.) 


Amylosulphate of Nickel.— The solution of the hydrated oxide in the 
acid, yields by evaporation, green elongated laminz united in nodules,. 
which deliquesce in moist air, dissolve in water and alcohol, but are 
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insoluble in ether. They contain 17:2 p. ¢. oxide of nickél, and therefore 
2 At. water. (Kekulé.) 


Cupric Amylosulphate.— Greenish blue, silky, very thin lamine, very 
soluble in water. (Cahours.) The blue solution of carbonate of copper in 
the acid yields, when left over oil of vitriol, large elongated tables which 
are permanent in the air, contain 17:05 p. ec. cupric oxide, therefore 4 At. 
water, dissolve readily in water and weak alcohol, less readily in absolute 
alcohol, and are insoluble in ether. (Kekulé.) 


Mercuric Amylosulphate.— The yellow solution of mercuric oxide in 
the acid yields by evaporation in vacuo, dark yellow, crystalline nodules 
soapy and glutinous to the touch, having an extremely sharp and bitter 
taste; they contain 37:8 p. c. mercuric oxide, and therefore 2 At. water; 
they decompose after keeping for some time and deliquesce in damp air. 
(Xekulé.) 


Amylosulphate of Silver.— The solution of carbonate of silver in the 
slightly heated acid yields by evaporation, colourless lamine which 
dissolye very easily in water. (Cahours.) Colourles scales grouped in 
nodules, which blacken on exposure to the air, and dissolve in alcohol 
but not in ether. (Kekulé.) 


Crystals dried in vacuo. Kekulé. 
COT OR ZC Treat 1O/*or er O Te 
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Amylosulphuric acid dissolves readily in alcohol. (Cahours.) 


Amyloxanthic Acid. 
C??H?2S!0? — CeO 20 s:. 


ERDMANN. (1844). J. per Chem. 31, 4. 
Bauarp. WV. Ann. Chim. Phys. 12, 294; also J. pr. Chem. 34, 135. 


Xanthamylic acid, Sulphocarbonate of amyl. 


Preparation. A cold-saturated solution of hydrate of potash in fusel- 
oil is mixed with bisulphide of carbon, till the alkaline reaction disap- 
pears, a certain amount of heat being thereby evolved; the crystalline 
pulp which forms on cooling thrown on a filter; the pale yellow, shining 
crystalline scales washed with ether, and freed from the yellow mother- 
liquor by repeated pressure between paper; and the amyloxanthic acid 
separated from them by hydrochloric acid in the form of an oil, which 
must be dried over chloride of calcium, to preserve it from decomposition. 
(Erdmann.)—2. A solution of hydrate of potash in fusel-oil is mixed 
with a solution of sulphide of carbon in fusel-oil; and the scales which 
form on cooling separated from the yellow mother-liquor, pressed between 
paper, and purified by crystallization from hot alcohol or ether. (Balard; 
comp. Koninck, Berz. Jakresber. 24, 552.) 


AMYLOXANTHIC ACID, 61 


Properties. ‘Colourless or pale yellow oil, which is somewhat heavier 
than water, has a disagreeably penetrating odour, colours.the skin deep 
yellow, and reddens litmus. (Hrdmann.) Yellow oil. (Balard.) 


Calculation. 
UE ee ee Pe ee eee Prices se 43°90 
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The acid burns with a luminous flame and decomposes when kept in 
the moist state. (Erdmann.) 


7. Amyloxanthate of Ammonia C°H"(NH*)02,2CS2,—Produced, toge- 
ther with xanthamylamide, by the action of ammonia on bioxysulphocar- 


bonate of amyl. (vid. inf.): 
ZOHO Sti 2N Hie, CUNHES-O? +) CUHUCNH4) O02 20s? )-a2s, 


This salt is contained in the liquid filtered from the xanthamylamide 
and sulphur, and crystallises from an alcoholic or ethereal solution in long 
colourless prisms, From a cold aqueous solution evaporated in vacuo, it 
also separates in prismatic crystals, but is gradually decomposed by 
water, with formation of an oily liquid. Even the dry crystals decom- 
pose on exposure to the air, yielding sulphocyanide of ammonium, and 
a yellow oil not identical with xanthamylamide. When the aqueous 
solution of the salt is evaporated over the water-bath, it volatilises toge- 
ther with the watery vapours. It may be sublimed bya very gentle heat; 
but when more quickly heated in a current of dry air, it decomposes, and 
at last suddenly, with effervescence, evolution of sulphide of ammonium, 
and formation ofa turbid yellow liquid, from which water dissolves 
sulphocyanide of ammonium. and separates amylic alcohol; caustic potash 
decomposes the salt, with evolution of ammonia, even in the cold, and 
quickly when heated.— Hydrochloric acid added to the aqueous solution, 
separates a volatile oily acid, having a suffocating odour and insoluble in 
water. (M. W. Johnson, Chem. Soc. Qu. J. 5, 147.) 4. 


Amyloxanthate of Potash erystallizes in pale yellow, shining, crystalline 
scales, greasy to the touch. (Erdmann, Balard.) They dissolve in water, 
forming a yellow very bitter liquid. (Balard.) They dissolve abundantly 
in hydrated and in absolute alcohol, sparingly in ether. (Erdmann.) 


KOR sara tous 47°2 eT) Gye eee: 22°9 
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Amyloxanthate of Lead.— The aqueous solution of the potash salt 
forms with acetate of lead, a white precipitate which turns black when 
boiled. (Erdmann.)— 1. The aqueous solution of the ammonia-salt forms 
with acetate of lead, an adhesive, yellow, semi-solid salt, which gradually 
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decomposes and turns brown; but on adding the aqueous solution of the 
ammonia or potash-salt mixed with alcohol, to an alcoholic solution of 
acetate of lead, till a precipitate begins to appear, and then adding 
alcohol in excess, a clear solution is obtained, which, by spontaneous 
evaporation deposits the lead-salt in delicate, shining, plates containing 
38°32 p.c. lead, (calculated quantity = 38°85). By decomposing the 
recently precipitated lead-salt’ suspended in alcohol, with sulphuretted 
hydrogen, an acid liquid is obtained, which gives a yellowish white preci- 
pitate with alcoholic acetate of lead, and forms a crystalline salt with 
potash. (Johnson.) 4. 

Ihe aqueous solution of the potash-salt forms with cupric sulphate, 
lemon-yellow flakes; with mercuric chloride, a white precipitate which 
remains white when boiled; and with nitrate of silver, a white precipitate 
which quickly blackens on boiling or on exposure to light. (Erdmann.) 
The ammonia-salt forms with nitrate of silver a yellow curdy precipitate. 


(Johnson.) 


2773 

S| Methamylic and Vinamylic Oxysulphocarbonates Cla 2CSO, and 
4yy5 

Cunt 2C8*O. — Obtained by distilling a mixture of amyloxanthate of potash and 


sulphomethylate or sulphovinate of potash; e. g. 


om 4 5 
cies ae + OK P2808 zs Corp + 2CS*O + 2KO?. 


The methamylic compound heated with dry ammoniacal gas, and digested with it for 
several months, yielded a substance having all the properties of xanthamylamide : 


Cup +2082 + NH? = C®NH%028? + C?H4S?, 
a —— 

xanthamylamide. methyl 
mercaptan. 


[Compare the reaction obtained by Debus with vinomethylic oxysulphocarbonate, 
(viii, 445)].. The vinamylic oxysulphocarbonate digested with ammonia yielded a 
yellow mixture which emitted the odour of amylic mercaptan, but did not appear to form 
xanthamylamide. (Johnson.) [If amyl-mercaptan were formed, the other product 
must have been xanthamide. | 


Bioxysulphocarbonate of Amyl. 
C2 HUO?2S4 — CP He O25" — CYAYO.Cs*O: 


Drsains. WV. Ann. Chim. Phys. 20, 496; also J. pr. Chem, 42, 299. 


When hydrate of potash and fusel-oil free from spirit of wine, are rubbed 
together in a mortar to a thin pulp; sulphide of carbon then added, but not 
‘ in excess, while the trituration is continued; the resulting amyloxanthate 
of potash diluted with a small quantity of water; and pulverised iodine 
triturated at the bottom of the liquid, very slowly, to avoid too great a 
rise of temperature and consequent separation of sulphur, bioxysulphocar- 
bonate of amyl rises to the surface of the watery liquid containing iodide 
of potassium, in the form of a yellow oil. (Desains.) — §| Johnson (Chem. 
Soc. Qu. J. 5, 142) introduces the amyloxanthate of potash into a flask 
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together with a quantity of sulphide of carbon sufficient to convert it into 
a very thin paste, then introduces iodine, which is immediately decolorised, 
with evolution of heat. On agitation, a grey mixture is formed consisting 
of roundish granules of iodide of potassium, and a yellow mobile liquid. 
The whole thrown on a filter and washed with sulphide of carbon, yields 
a filtrate, which on distilling off the sulphide of carbon, leaves bioxy- 
sulphocarbonate of amyl in the form of a yellow oily liquid. 4.— 


Dried over chloride of calcium. Desains. 
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When bioxysulphocarbonate of amyl obtained as above, is gradually 
heated in an oil-bath, it boils at 187°; and if the receiver be changed at 
this point, an amber-coloured oil collects, having a strong ethereal odour 
and containing 55:0 p. c. C and 9°4 H, therefore=C”H™OS*. (Desains.) 


Nitrite of Amyl. 
CYHUNO! = CH"O,NO*. 


Bauarp (1844). WV. Ann. Chim. Phys. 12, 318 
RieckHer. Jahrb. pr. Pharm. 14, 1. 


Salpetrigsaures Amyloxyd, Salpetrigmylester, Ether azoti-amylique, Ether 
azoteux de l’ Alcool amylique. 


Preparation.. 1. Fusel-oil is gently heated in a retort with nitric 
acid; the fire quickly removed as soon as bubbles begin to form; the 
retort cooled if the effervescence is too strong; the portion of the distil- 
late which passes over below 100° (that which goes over between 100° 
and 148° is contaminated with nitrate of amyl, according to Hofmann), 
rectified over potash, whereupon ammonia is evolved from the hydrocyanic 
acid previously formed; and the product which distils over at 96° col- 
lected apart. (Balard.)—2. ‘The nitrous vapours evolved from starch 
and nitric acid are passed into fusel oil. (Balard.) This liquid is distilled, 
the nitrous vapours being passed through it all the time; and the distillate 
is rectified, the portion which distils over at 95° being collected apart. 
(Rieckher.) 


Properties. Pale yellow liquid, which assumes a darker yellow colour 
whenever it is heated, boils at 96°, and yields a reddish yellow vapour of 
density 4°03. (Balard.) Sp. gr. 0°8773; boiling point 95°. (Rieckher.) 
Begins to boil at 90°, the boiling point rising slowly to 110°, while red 
vapours are evolved, then more quickly to 200°, and leaves a -small 
quantity of charcoal. (W. Hofmann, Ann. Pharm. 75, 364.) Smells like 
nitrite of ethyl (Balard), and produces violent head-ache when its vapour 
is inhaled, (Rieckher.) 
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Balard. Rieckher. 
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Decompositions. 1. Nitrite of amyl is decomposed by peroxide of 
Jead with the aid of heat, yielding fusel-oil and nitrate and nitrite of lead ; 


2C°H4NO! + 2PbO? + 2HO = 2C“H”O? + PbO,NO® + PbO,NO? (Rieckher). 


2. It is but slowly decomposed by aqueous potash (Balard), more quickly 
by alcoholic potash, with formation of nitrite of potash. (Rieckher.) — 
8. When dropped upon melted hydrate of potash, which sometimes sets 
it on fire, it forms valerate of potash. (Rieckher.) 


Nitrate of Amy]l. 
C°H™NO*® = CYH"0,NO*. 


Witn. Hormann (1848). WV. Ann. Chim. Phys. 28, 874; also J. pr. 
Chem. 45, 358. 
RieckHer. Jahrb. pr. Pharm, 14, 1. 


Formation. When fusel-oi]l is distilled with nitric acid, nitrite of 
amyl first passes over, then from 90° upwards, a mixture of nitrite and 
nitrate. (Hofmann.) 


Preparation. 10 grammes of nitrate are shaken up in a retort for 10 
minutes with 30 grammes of strong nitric acid, 40 grammes of fusel-oil 
then added, and the mixture gradually heated, a cooled receiver being 
adapted to the retort. With larger quantities, the action is so violent 
that scarcely any nitrate of amyl is obtained. The distillate, which 
collects in two layers, is shaken up with water; the lower layer, after 
standing for some time, separated by a funnel, then rectified, the receiver 
being changed after the boiling point has risen from 110° to 148° and 
become stationary; and the portion which distils over from 148° upwards 
rectified twice more, the liquid which goes over below 148°, being each 
time set aside. (Hofmann.) Nitrate of ammonia may be used instead of nitrate 
of urea. (Rieckher.) 


Properties. Colourless oil of sp. gr. 0:994 at 10°; boils at 148°. 
(Hofmann.) Sn», gr. 0°902; boils at 187°. (Rieckher.) Has a peculiar 
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odour like that of bugs, and has a sweet and burning taste, with very 
disagreeable aftertaste (Hofmann); its odour is more agreeable than that 
of any other amylic ether except the acetate. (Rieckher.) 


Hofmann. Rieckher. 
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Nitrate of amyl burns with a faint green-edged flame. — Alcoholic 
potash decomposes it into fusel-oil and nitrate of potash. (Hofmann.) 
It dissolves in ether and alcohol, and is precipitated from the latter by 


water. (Hofmann. ) 


Bibasic Silicate of Amyl. 
CeH2510*-—3 2CLHEO.Si0% 


EBELMEN, (1846.) WV. Ann. Chim. Phys. 16, 155; also Ann, Pharm. 57 
344; also J. pr. Chem. 37, 367. 


Kieselsaures Amyloxyd, Halbkieselmylester, Silicate amylique. 


Formation. Chloride of silicium takes up the first quantities of fusel- 
oil, with depression of temperature and rapid evolution of hydrochloric 
acid; the following portions, with rise of temperature and slight evolution 


of hydrochloric acid: 
2C°H"O? + SiC? = C¥H*SiOt + 2HCI. 
Preparation. On distilling a mixture of the two liquids, hydrochloric 
acid and the excess of fusel-oil pass over first, then from 320° to 340° (a 


slight residue then remaining) the silicate of amyl, which may be 
purified by two rectifications, the first and last portions being each time 


set aside. 


Properties. Transparent colourless liquid of sp. gr. 0°868 at 20°, 
boils at 322° to 325°. Vapour-density 11:70 (the residue in the bulb 
however appears browned). Has a faint odour like that of fusel-oil. 


Ebelmen. 
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It must be observed that, according to this calculation, the vapour of bibasic 
silicate of amyl, like that of the corresponding ethyl compound (viii, 479), is not 
diatomic but monatomic. 


Decompositions. 1. Bibasic silicate of amyl burns with a long white 
flame, and deposits silica in the form of a very soft powder. —2. It is 
very slowly decomposed by water, in which it does not dissolve. — 3. It 
is decomposed by alcoholic soda but not by alcoholic ammonia. 


Combinations. Silicate of amy] mixes in all proportions with alcohol, 
ether, and fusel-oil, (Hbelmen.) 


Formiate of Amyl, 
C? HOt — CP HOCH Oe, 


HErRMANN Kopp. (1845.) Ann. Pharm. 55, 183. 


Preparation. 6 pts. of dry formiate of soda are distilled with 7 pts. 
of fusel-oil and 6 pts. of oil of vitriol; the layer of liquid below the 
formiate of amyl which has passed over, diluted with water, whereby an 
additional quantity of the compound ether is separated; und the decanted 
ether washed with aqueous carbonate of soda, then with water, digested 
over chloride of calcium, and twice rectified, only the more volatile 
portion being collected. 


Properties. Transparent, colourless, thin liquid, of sp. gr. 0°87438 at 
21°, boiling at 16° under a pressure of 27’8", and having an agreeable 
fruity odour. 


Kopp 
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The ether quickly turns acid in vessels containing air. 
It dissolves sparingly in water. (Kopp.) 


Chloroformiate of Amyl. 
COLO Se OE er ye: 


Canours. (1847.) WV, Ann. Chim. Phys. 19, 351. 
Mepiock. Ann. Pharm. 69, 217 and 71, 104; also Chem. Soc. Qu. J. 
1, 368 and 2, 252. 


Chlorocaybonate of Amyl, Chlorkohlensaures Amyloxyd, Chlorameisenmylester. 


Formation and Preparation. 1. Perchloroxalate of methyl is resolved 
by fusel-oil into hydrochloric acid, oxalate of amyl, and chloypformiate of 
amyl. (Cahours, ix, 177.)— 2. Pure fusel-oil introduced into a flask 
filled with phosgene gas, absorbs it rapidly, with great evolution of heat, 
1 gramme of fusel-oil taking up about a litre of gas. (Medlock.) 


CMRRO? + 2CClIO = CPHNCIO* + HCl. 
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Properties. — Very pungent-smelling liquid, boiling between 150° and 
160°. (Cahours.) Amber-coloured oil. (Medlock.) 


Decompositions. 1. Chloroformiate of amyl begins to boil at 180° 
when distilled from a perfectly dry retort; but the boiling point quickly 
rises to 224°, and thence, but slowly, higher, the ether being at the same 
time converted, with evolution of hydrochloric acid, into carbonate of 
amyl (no more forming a solid compound with ammonia), of which both 
the distillate and the residue are then found to consist. (Medlock.) In 
presence of water, the equation is 

CYHUCIO* + HO = ChntOsss+ CO. ACh: 
in the absence of water, the carbonate of amyl is formed from a portion 
of the chloroformiate itself; so that in this case a large quantity of charred 
matter remains in the retort. (Medlock.)—2. It mixes with aqueous 
ammonia, producing intumescence, and the oil which rises to the surface 
solidifies on cooling, in a crystalline mass consisting of carbonate of amyl 
and sal-ammoniac. (Medlock.) 


C2HNCIOA + 2NH? = C2NH8O4 + NH‘Cl (Medlock). 


Valerate of Methyl. 
OP? OS =) OHO, CP H°O®. 


H. Kopp. (1845.) Ann. Pharm. 55, 185.— Pogg. 72, 287. 


Preparation. 4 pts. of valerate of soda are distilled with 4 pts. of 
wood-spirit and 3 pts. of oil of vitriol, with one cohobation; the distillate 
shaken up with milk of lime; repeatedly dehydrated over chloride of cal- 
cium; rectified after decantation thereform; and again rectified with a 
fresh receiver, the portion which distils over between 114° and 115°, with 
a platinum wire immersed in the liquid, being collected apart. 


Properties. Transparent, colourless liquid of sp. gr. 0°8869 at 15°; 
boiling at 116:2° with platinum wire immersed, and having a strong 
aromatic odour like wood-spirit and valerian. (Kopp.) 


Kopp 
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Cyanide of Amyl. 
C2NH" = C”H™,C°NH. 3 


Bauarp. (1844.) WV. Ann. Chim. Phys. 12, 294; also J. pr. Chem. 
oa, 136. 

FraANKLAND & Kotpe. Ann. Pharm. 65, 297. 

Brazier & GosstetTH. Ann. Pharm. 75, 251. 


Cyanamyl, Cyanmylafer, Hther cyanhydramylique. 


Formed: 1. By heating cyanide of potassium with amylosulphate of 
potassium: 
CNK + C°H"KO2,2S03 = CYNH! + 2(KO,S0?). 
¥ 2 
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2. By heating cyanide of potassium with chloride of amyl, chloride of 
potassium being separated at the same time: 


CNK + CHCl = C8NH! + KCl. 
3. By heating cyanide of potassium with oxalate of amyl: 
2C°-NK + .C#H#O8 = 2C¥NH + C1K208 (Balard). 


An intimate mixture of cyanide of potassium and amylosulphate of 
potassium in equal numbers of atoms is distilled, and the distillate shaken 
up several times with water, then dried over chloride of calcium, and 
rectified. (Frankland and Kolbe.) 

Thin liquid of sp. gr. 0°806 at 20°; boiling steadily at 146°; having 
a vapour density of 3°335, and a peculiar, not very unpleasant odour. 
(Frankland & Kolbe.) 


Frankland 
& Kolbe. 
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Cyanide of amyl is decomposed by boiling with aqueous, and more 
quickly with alcoholic potash, yielding ammonia and caproate of potash: 


CYNH" + 3HO + KO = C®H"KO! + NHB. 


With potassium, it yields, together with gaseous products, an alkaloid 
corresponding to cyanethine. (Medlock, Ann. Phurm. 69, 229.) 
It dissolves sparingly in water, and in all proportions in alcohol. 


(Frankland & Kolbe.) 


Sulphocyanide of Amyl. 
CYNHUS? = 0 H™,C2NHS? 1 


O. Henry. (1849.) WV. Ann. Chim. Phys. 25, 246; also WV. J. Pharm. 14, 
248; also J. pr. Chem. 46, 161. 
Meptock. Chem. Soc. Qu. J. 1, 8738; Ann. Pharm. 69, 222. 


Schwefelcyanamyl, Schwefelcyan-mylafer, Sulfocyanure d’ Amyle. 


Formation and Preparation. 1. Crystallized amylosulphate and 
crystallised sulphocyanide of potassium in about equal volumes, are dis- 
tilled together in a large retort with a cooled receiver; the yellow oil 
which passes over separated from the water, dried over chloride of 
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calcium, and rectified; and this treatment with chloride of calcium and 
rectification repeated several times (Henry): 


CHhHUKO?,2S0% + C7NKS? = CPNHUS? + 2(KO,S03). 


2. When an intimate mixture of 2 pts. amylosulphate of lime and 1 pt. 
of sulphocyanide of potassium — which, to avoid violent intumescence, 
must be dried as completely as possible —is distilled in a retort of twice 
the capacity of the mixture, there is obtained, after a small quantity of 
water having a very peculiar odour bas passed over, a yellow oil having 
the same odour. ‘This oil is distilled with water; removed with the 
pipette; dried over chloride of calcium, which withdraws the last quan- 
tities of water with difficulty, and dissolves somewhat abundantly; and 
rectified, the boiling point rising from 150° to 195°, from which point 
upwards the greater part is to be distilled into a fresh receiver. This 
last portion, again subjected to fractional rectification, yields the pure 


sulphocyanide of amyl, boiling at 197°. (Medlock.) 


Properties. Thin colourless liquid. (Henry.) Pale yellow oil, boiling 
steadily at 197°. (Medlock. ) It begins to boil at 170°, the greater porticn 
passing over between 195° and 210°, but the remainder not till the temperature rises to 
260°; the oil which passes over after repeated rectification between 210° and 240° has a 
density of 0°905 at 20°. (Henry.) Has a pungent alliaceous odour. (Henry.) 


Henry. Medlock. 
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CENTS Tes: 129% @. 100-00 
The ether analysed by Henry was collected between 195° and 210°. 


Decomposition. Moderately strong nitric acid acts violently on the 
compound, giving off nitrous vapours, nitrogen gas and carbonic acid, 
and forming amylosulphurous acid together with a small quantity of 


sulphuric acid. (Henry; Medlock.) 


Acetate of Amyl. 
CHuH"“O4 = CVHZO CHO 


Canours. (1840.) Ann. Chim. Phys. 75,193; also Ann. Pharm. 87, 167; 
also J. pr. Chem. 22, 171. 
HERMANN Kopp. Ann. Pharm. 55, 187. 


Amylic Acetate, Essigsaures Amyloxyd, Essig-mylester, Acetate d’ Amyléne.— 
The so-called pear oil used in perfumery consists of this ether, (A. W. Hofmann, 
Ann. Pharm. 81, 87.) 


Formation. This compound is produced even by leaving a mixture of 
fusel-oil and moderately strong acetic acid to stand for several days. 
(Dobereiner. ) 
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Preparation. 2 pts. of acetate of potash are distilled with 1 pt. of fusel- 
oil and 1 pt. oil of vitriol; the distillate washed with water containing 
potash, dried over chloride of calcium, and rectified over oxide of lead. 
(Cahours.)}— 2. The distillate obtained from 8 pts. of dehydrated acetate 
of lead, 1 pt. of fusel-oil and 1 part oil of vitricl, is shaken up with milk 
of lime, dehydrated over chloride of calcium and rectified, the small 
portion which passes over below 133° and becomes turbid when mixed 
with water, and that also which distils above 140°, being set aside. In the 


retort there remains a turbid liquid, amounting to 4+ of the whole, which deposits 
crystalline spangles and becomes clear. (Kopp. ) 


Properties. Transparent, colourless liquid, lighter than water (Ca- 
hours), of sp. gr. 0°8572 at 21°. (Kopp.) Boils at 125° (Cahours); with 
a platinum-wire immersed in it, it boils constantly at 133°3° under a 
pressure of 27” 8”. (Kopp.) Vapour density == 4:458. Odour, ethereal 
and aromatic, somewhat like that of acetate of ethyl. (Cahours.) 
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Decompositions. 1. Well dried acetate of amyl absorbs chlorine gas 
passed through it, becoming heated thereby, and, when treated with 
chlorine at 100°, as long as hydrochloric acid continues to escape, is con- 
verted into chloracetate of amyl, C“C?H”O*, which, by the action of 
chlorine in sunshine, is converted into a higher chlorine-compound. — 
2. It is not coloured by oil of vitriol in the cold, but when heated there- 
with, it becomes reddish yellow, then black, and gives off sulphurous 
acid.— 3. It is decomposed very slowly by aqueous, but quickly by alco- 
holic potash, into acetate of potash and fusel-oil. (Cahours.) 


Combinations. Insoluble in water, but dissolves in alcohol, ether, and 


fusel-oil. (Cahours.) 


Chloracetate of Amyl. 
C“CL?H"04 = C°H"0,0‘CPHO?. 


Canours. (1840.) Ann. Chim. Phys. 79, 198. 
Chlorhaltiges essigsaures Amyloxyd, Chloressigmylester, Acetate d’ Amyleéne chloré. 


Preparation. Dry chlorine gas is passed through well dried acctate 


f amyl, first at the ordinary temperature, then at 100°, as long as 


OL 


VALERATE OF ETHYL. he 


hydrochloric acid gas continues to be evolved; and the product washed 
with aqueous carbonate of soda, then with a large quantity of pure water, 
and dried in vacuo over oil of vitriol. 


Properties. Thin colourless oil, heavier than water and haying an 
agreeable odour. 


Cahours. 
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Decompositions. 1. Chloracetate of amyl assumes a strong yellow 
colour at 150°, and decomposes completely when distilled.—2. When 
exposed for some time to the sun in a bottle filled with chlorine-gas, it 
does not thicken, but deposits small needles, and in the end is probably 
converted wholly into C¥Cl*O* (Cahours.) 

It is insoluble in water, but dissolves in alcohol and still more readily 
in ether. (Cahours.) 


Valerate of Ethyl. 
C4#HUOt —_ C*HPO,CYH?0?. 


OrTo. (1838.) Ann. Pharm. 25, 62; 27, 225. 
H. Koper. Ann. Pharm. 55, 187. 


Valerianic ether, Baldrian-vinester. 


Preparation. 8 pts. of valerate of soda are distilled with 10 pts. of 
88 per cent. alcohol and 5 pts. oil of vitriol; the resulting valerate of 
ethyl, a portion of which separates from the distillate only on addition 
of water, washed with dilute carbonate of soda, then with pure water, 
dehydrated over chloride of calcium, decanted, and distilled with a 
platinum-wire immersed in it; and the portion which distils at 13838° 
collected apart. (Kopp.) 


Properties. Transparent, colourless liquid, of sp. gr. 0°894 at 13° 
(Otto); 0:83659 at 18° (Kopp); 0°869 at 14° (Berthelot, WV. Ann. Chim. 
Phys. 41, 254); 0:870 at 13°5°. (Delffs.) Boils at. 133°5° (Otto); at 
133:2°, with platinum-wire immersed (Kopp); at 131°5°, with the bar. at 
3257? mm. (Delffs); between 153° and 134°. (Berthelot.) Vapour- 
density 4558. Odour penetrating, like fruit and valerian. (Otto.) 
Index of refraction for the red ray, 1°3904, (Delffs, V. Jahrb. Pharm. 
ia 
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Berthelot’s product was prepared with valerianic acid obtained from dolphin-oil. 


Decompositions. Strong ammonia decomposes valerate of ethyl in a 
few weeks, into valeramide and alcohol. (Dumas, Malaguti & Leblanc; 
Dessaignes & Chautard): 


CHHMO! + NH3 = C°NH"O? + CtH'0% 


Oxalate of Amyl. 
C#H”0® = 2C"H"0,C!08, 


Batarp. (1844.) W. Ann. Chim. Phys. 12, 809; also J. pr. Chem. 
coulo7 
Canours. WV. Ann. Chim. Phys. 19, 351. 


Oxalsaures Amyloxyd, Oxal-mylester, Ether oxalamylique. 


Preparation. 1. When fusel-oil is heated with a large excess of 
crystallised oxalic acid, two layers are formed, the lower consisting of 
aqueous oxalic acid, and the upper of an oil which smells like bugs, and 
deposits oxalic acid.on cooling. On distilling this oil, collecting apart 
the portion which goes over at 262°, and rectifying this portion with the 
same precaution, the pure oxalate of amyl is obtained. (Balard.) — 
2. When perchloroxalate of methyl (ix, 176), is decomposed by fusel-oil, 
oxalate of amyl is obtained together with the perchloro-formiate (p. ) 


(Cahours. ) 


Properties. Colourless liquid boiling at 262° (260° according to 
Cahours), having a vapour-density of 8°4, and a strong odour of bugs. 
(Balard.) 


Balard. Cahours. 
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Decompositions. 1. Oxalate of amyl is decomposed by water and 
more quickly by aqueous fixed alkalis, into fusel-oil and oxalic acid.— 
2. With dry ammoniacal gas, it yields oxamylene and fusel-oil : 


C4H 2208 -- NH? i C4N HBOS f ClHPO?, 
3. With aqueous ammonia it is converted into oxamide and fusel-oil ; 


C4H208 + 2NH? = C!N?2H40! + 2CH”02, 


AMYLOXALIC ACID. @ 


4. With cyanide of potassium, it yields oxalate of potash and cyanide of 
amyl : 


C4H@O8 + 2C2NK = C!K208 + 2C2NH" (Balard). 


Amyloxalic Acid. 
C4H?08 — CY Y Oa: OF 


BauaRD. (1844.) WV. Ann. Chim. Phys. 12, 309; also J. pr. Chem. 
34, 187. 


Oxamylie acid, Oxalamylic acid. 


When the oil obtained by heating fusel-oil with excess of crystallised 
oxalic acid (vid. sup.), 1s saturated with carbonate of lime after being sepa- 
rated from the watery layer, the liquid yields by evaporation, crystallised 
amyloxalate of lime, from which the other salts may be prepared. 


Amyloxalate of Potash.— Obtained by precipitating the lime-salt with 
carbonate of potash, and evaporating the filtrate. Needles unctuous to 
the touch and haying a pearly lustre. 


Amyloxalate of Lime.—Rectangular laminz, which, when heated to 100° 
in a current of air, or after solution in water, are resolved into fusel-oil, 
oxalate of lime and free oxalic acid; they dissolve more readily in hot 
than in cold water. 


Crystals. Balard. 
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Amyloxalate of Silver. — By mixing the lime-salt with a solution of 
silver, the silver-salt is obtained in anhydrous laminew, which are 
unctuous to the touch, have a pearly lustre, dissolve sparingly in water, 
and decompose by keeping into oxalate of silver, free oxalic acid, and a 
substance which cannot be fusel-oil, as there is not enough water tv 


produce it: (Balard.) 
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Allophanate of Amyl. ? 
CYUN?2H'O® — OPH O° CNP EP O®. 2 


Ligsia. (1846.) Ann. Pharm. 57, 188. 
SCHLIEPER. Ann. Pharm. 59, 23. 
RreckHer. Jahrb. pr. Pharm. 14, 1. 
Wurtz. Compt. rend. 29, 186. 


Cyanurate of Amyl, Cyansaures Amyloxayd, Allophan-mylester. 


Formation and Preparation. 1. When the vapour of cyanic acid 
evolved from heated cyanuric acid is passed into anhydrous fusel-oil, 
crystals of this compound ether are obtained and may be purified by 
crystallisation from water. (Liebig.) Fusel-oil absorbs the vapour of 
cyanic acid, with great evolution of heat, becomes viscid, and deposits 
lamine, in consequence of which it solidifies to a stiff magma on cooling. 
This mass is boiled with water, which is renewed from time to time, till 
the odour of fusel-oil is no longer perceptible, then filtered from the 
cyamelide (ix, 462), into which part of the cyanic acid has been converted, 
and left to crystallise by cooling. (Schlieper.)— 2. Cyanate of potash 
is distilled with amylosulphate of potash. (Wurtz.) [Ts not the addition of 
sulphuric acid necessary ? | 


Properties. Snow-white, nacreous, bulky scales, unctuous to the touch 
(Schlieper); deceptively like leucin. (Liebig.) Melts when gently 
heated, and sublimes between two watch-glasses, even at 100°, in shining 
lamine. JDestitute of taste and smell; neutral to vegetable colours. 


(Schlieper. ) 
Schlieper. Rieckher. 
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Schlieper regards the body as a compound of 3 At. amylic ether with 2 At. 
cyanuric acid = 3C”H"O + 2C°N%H30°; but its analogy with allophanate of ethyl 
(ix, 268) is quite unmistakable. 


Decompositions. 1. The ether when heated above its melting point, 
boils, gives off a large quantity of amylic alcohol, and leaves a erystalline 
residue of pure cyanuric acid: 


3CHNZHMOS — SCP EO =. 2CONtHPO®. 


2. When distilled with aqueous alkalis, it readily gives off fusel-oil. 
(Schlieper.) By hot potash-solution it is converted into carbonate of 
potash, amylamine [and ammonia]. (Wurtz): 


CUN?H408 + 4KO + 2HO = 4(KO,CO?) + CYUNH® + NH?. 


It is not decomposed by chlorine, bromine, nitric acid, sulphuretted 
hydrogen, or ammonia. (Schlieper.) 


MONOVALERIN. vis) 


Combinations. The ether is not wetted or dissolved by cold water, 
but dissolves readily in hot water; the saturated solution becomes covered 
with an irridescent film, and on cooling deposits the ether in large flakes 
and needles, which assume the scaly aspect when dry. (Schlieper.) 

The aqueous solution does not precipitate any metallic salt. 
(Schlieper. ) 

Allophanate of amyl dissolves with tolerable facility in vinic ether 
(whereby it is distinguished from leucin) (Liebig); also in alcohol, whence 
it is precipitated by water. (Schleper.) 


{. Monovalerin. 
C*H08 — CH*O%, CHO? — C* | anne bos 


BERTHELOT. WV. Ann. Chim. Phys. 41, 254. 


Monophocenin. 


Formed by the action of valerianic acid upon glycerine in excess at a 
high temperature: 


CHO + COHSOS = CHH6OS + 2HO. 


A mixture of the strongest valerianic acid and excess of glycerine is 
heated to 200° in a sealed tube for three hours; the mixture when cold, 
supersaturated with carbonate of potash; a smal] quantity of caustic potash 
then added; the liquid shaken up with animal charcoal; the filtrate evapo- 
rated over the water-bath; and the residue dried in vacuo on a strongly 
heated sand-bath. 

Oily, neutral, odorous liqnid, of sp. gr. 1:100 at 16°. 


Berthelot. 
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Metameric with butyric acid. 


Decomposed in a few hours at ordinary temperatures by hydrochloric 
acid and alcohol, yielding glycerine and valerate of ethyl. 

1 vol. monoyalerin treated with $ vol. water forms a limpid mixture, 
another 4 vol. water causes the valerin to separate out in a mass; 8 or 10 
yol. water produce the same precipitation. With 100 times its volume 
of water, monoyalerin forms a solution or rather an emulsion. 


A valerin is also obtained by heating a mixture of glycerine and valerianic acid to 
106° in an atmosphere of hydrochloric acid gas. The product contains chlorhydrin. 
(Berthelot. ) 
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{. Bivalerin. 


C267 #4010 — C8HEOS ( ONHEO7)4 — of cwEror: b O08, 


BrertHELoT. WV. Ann. Chim. Phys. 41, 255. 
Divalerin, Diphocenin. 


_ Prepared by heating to 275° a mixture of glycerine and valerianic 
acid slightly diluted with water, and treating the product as in the 
preparation of monovalerin. 


[2C°H"O4 + CSH8O5 = C¥H4OM + 4HO]. 


Oily neutral liquid, of sp. gr. 1:059 at 16°. Has a disagreeable odour — 
like that of fish-oil, and a bitter aromatic taste. Solidifies at— 40°, 
becoming semi-soft but retaining its transparency. 


Berthelot. 
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[Berthelot gives the formula C*H*6O, which certainly agrees much better with 
his analysis, requiring 56:1 C and 9'4 H. The formula above given is however much 
more probable (see ix, 491) ; most probably the substance analysed by Berthelot was 
impure. | 


Bivalerin is decomposed by baryta, yielding valerate of baryta. — 
Treated with hydrochloric acid and alcohol at ordinary temperatures, it is 
decomposed, yielding glycerine and valerate of ethyl. — The same pro- 
ducts of decomposition are obtained by heating a solution of bivalerin in 
alcohol to 100° for 63 hours. The formation of valerianic ether takes place 
even on exposing the alcoholic solution to the air at ordinary tempera- 
tures; in a closed vessel, only traces of decomposition are observed. — 
Water, acetic acid and aqueous hydrochloric acid, heated to 100° with 
bivalerin for 63 hours, decompose it with reproduction of valerianic acid; 
with water, this effect takes place in a slight degree only; but with hydro- 
chloric acid, it is considerable. — Ammonia slowly changes bivalerin into 
crystallised valeramide. 

1 vol. bivalerin and 3 yol. water do not form a limpid mixture; 
8 to 10 vol. water form a very instable emulsion from which the bivalerin 
separates in a mass, which is not dissolved, even by the gradual addition 
of a large quantity of water. (Berthelot.) 


q Trivalerin, 


C#H20" — CoH O08 ( Cr eO2): a ‘ (C“H08 \ Os 


BertuEetot. WV. Ann. Chim. Phys. 41, 257. 


Triphocenine 


DELPHININ. Vi 


Obtained by heating to 220° for eight hours, a mixture of bivalerin 
with 8 to 10 times its weight of valerianic acid: 


3C™H™O! + COHSOS = CHOP + 6HO. 


Oily, neutral liquid having a faint disagreeable odour. Treated at 
ordinary temperatures with hydrochloric acid and alcohol, it is resolved 
in two days into glycerine and valerate of ethyl. — It is insoluble in 
water, but soluble in alcohol and in ether. 


Berthelot. 
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The valerins, when exposed to the air, become completely acidified in 
the course of a few weeks, acquiring the odour of valerianic acid. The 
elimination of this acid is not due to oxidation; for bivalerin and mono- 
valerin placed in an atmosphere of moist oxygen for 24 months, absorb 
but very small quantities of it; it is only when the liquid is in contact 
with brass filings, that the absorption becomes perceptible. It then 
amounts to about 2 per cent. of the weight of the oil. (Berthelot.) 4. 


Delphinin or Phocenin. 
C*H “OU 2 = CoH O2400H°O%: 2 


CHEVREUL. (1818.) Ann. Chim. Phys. 22,374. — Recherches sur les corps 
gras. 190, 287 and 467. 


Baldrianfett, Delphinfett, Phocénine.— Found in the oil of Delphinus 
globiceps, D. phocea and D. marginatus; not yet obtained in the pure 
state, the olein not having been completely separated. 


Preparation, 100 pts. of dolphin-oil are dissolved in 90 pts. of warm 
alcohol of sp. gr. 0°797; the solution decanted from the oil which is pre- 
cipitated on cooling, and distilled with water; the oil which remains in 
the retort, and consists of a mixture of delphinin and olein, separated 
from the watery liquid, and treated with cold dilute alcohol; and the 
alcohol evaporated, after the solution has been separated from the undis- 
solved olein. 


Properties. Oil very mobile at 17°; of sp. gr. 0:954 [0:948 (Berthe- 
lot); having a faint, peculiar, somewhat ethereal odour like that of vale- 
rianie acid; not reddening litmus. [Boiling point 258° (Berthelot). | 


Decompositions. 1. The alcoholic solution diluted with a large 
quantity of water, and distilled, leaves delphinin which reddens litmus, 
from containing free valerianic acid. The fat, when exposed to warm 
air, likewise acquires the power of reddening litmus, and a strong 
odour proceeding from the liberated valerianic acid. —2. Delphinin 
heated to 100° with an equal quantity of oil of vitriol, and then left to 
itself, gives off, after a week, the odour of valerianic and sulphurous acid; 
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water added to it takes up sulphuric, sulphoglyceric, and valerianic acid, 
and glycerine, and leaves an oily mixture of valerianic acid, oleic acid, 
and a small quantity of unsaponified fat,—&. A hundred parts of 
delphinin saponified with potash, yield 36 pts. valerianic acid, 59 pts. 
oleic acid, and 15 pts. of glycerine. 


q. 100 pts. of the oil of the common porpoise (Delphinus phocea) 
saponified with baryta, yielded 82:2 pts. of fixed fatty acids, 16-0 pts. 
phocenate (valerate) of baryta, and 14'0 glycerine, or 6°7 pts. glycerine 
to 10:0 pts. valerianic acid (C°H"0O*). The same oil treated with 
alcohol yielded successively three oils, containing respectively 4:4 pts., 
4°4 pts. and 5:1 pts. glycerine to 10 pts. valerianic acid. The first of these 
three oils when again treated with alcohol, yielded a new liquid (phocenin) 
containing 2°7 pts. glycerine to 10 pts. of valerianic acid. (Chevreul.) 
The oil of Delphinus globiceps was found to contain, besides fixed fatty 
acids and ethal, 5-9 pts. glycerine to 10:0 valerianic acid. Now for 
10 pts. of valerianic acid, monoyalerin contains 9°0 pts., bivalerin 
4°5 pts., and trivalerin 3:0 pts. of glycerine. Hence it appears that 
phocenin is intermediate in composition between the artificial valerins, 
and may therefore be regarded as a mixture of them—a conclusion 
further warranted by its separation into valeric acid and glycerine by 
saponification. (Berthelot.) 4. | 


Combinations. Dissolves abundantly in hot alcohol. (Chevreul.) 


Valerone. 
CH 18)? — CH O* C8H8. 


Léwie. (1837.) Pogg. 42, 212. 


Preparation. Valerianic acid is cautiously heated in a distillatory 
apparatus with excess of lime, and the distillate purified by rectification 
over fresh lime. 


Properties. Colourless, very thin liquid, lighter than water, boiling 
much below 100°, having an agreeably ethereal odour like valerianic acid, 
a cooling ethereal taste, and perfectly neutral. 


Lowig. 
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Decompositions. 1. Valerone burns with a very smoky flame. — 
2. It becomes less heated than acetone by contact with potassium, and 
the mass formed therewith separates, on addition of water, an oil which 
exhibits similar properties to that obtained with acetone (ix, 15, 16). 


(Lowig. ) 


Chancel (Compt. rend. 21, 905) regards Léwig’s valerone as a mixture of a very 
small quantity of valerone with a very large quantity of valeral. 
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7 Valeracetone. 
CXHXO? =— Cod sie LA OOF, — Ca tO: Cone 


Wiuuramson. Chem. Soc. Qu. J. 4, 288. 


Formed by distilling a mixture of acetate of soda [or potash] and 
valerate of potash in equal numbers of atoms: 


C*H?KO* + Cl H9KO! = C2HYO? + 2(KO,CO?). 


The salts were dissolved in water, and evaporated to dryness, the mixture 
distilled in a retort; the oily distillate shaken up with aqueous potash to 
remove undecomposed acids, and after separation from the potash, distilled 
with the thermometer. By uniting the products of several distillations, a 
liquid was obtained, boiling with perfect regularity at 120°, and consti- 
tuting nearly two-thirds of the eutire distillate: 


Williamson. 
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10F7902 447302 
[May be regarded as ae : \ or nant hh. 


* Amylomalic Acid. 
C18H16Q10 =—- UH *O*? CP H40® — CY H"'0, HO,CéH‘0* 


E. Breunutin. Ann. Pharm. 91, 328. 
Malamylic acid, Amyldpfelsaure. 


When 1 At. fusel-oil and 1 At. malic acid are digested together for 
some time at 120°, the malic acid gradually dissolves; the odour of the 
fusel-oil disappears; and the prodact, which is a viscid syrup while hot, 
solidifies on cooling in a white crystalline mass of the hydrated acid, 
‘which is soft and unctuous to the tonch, melts at a gentle heat, and dis- 
solves readily in water, alcohol and ether. 


Amylomalate of Ammonia, Obtained by decomposing the lime-salt 
with carbonate of ammonia. Crystallizes only from a dilute alcoholic 
solution, in long needles united in concentric groups and having a 


diamond lustre. 


Breunlin. 
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NH!0,C!HNO,CSH408 .... 221 ..., 100°00 
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The Potash and Soda-salts do not crystallise, either from aqueous or 
from alcoholic solutions. 


Amylomalate of Baryta. — A solution of amlyomalic acid saturated 
with carbonate of baryta, then filtered and evaporated, ultimately yields 
a thick, uncrystallisable syrup. On mixing a dilute aqueous solution of 
this syrup with alcohol, a bulky white precipitate is formed, which, after 
filtration, washing with alcohol, pressing, and drying in vacuo over oil of 
vitriol, becomes hard and brittle and may be pulverised. At 100° it 
melts into a resinous mass and obstinately retains water. After drying 
for some time at 100°, it gave by analysis 48°3 p. c. BaO, a quantity not 
agreeing with the formula BaOQ,C”H"0,C®H*0%, which requires 28:26 
p. ¢. BaO. — The aqueous solution of the salt heated with potash, gave 
off fusel-oil in considerable quantity. 


Amylomalate of Lime.— When a warm dilute aqueous solution of 
amylomalic acid is saturated with chalk, and filtered hot, the filtrate 
solidifies on cooling in a white laminated crystalline mass, which may be 
purified by recrystallisation and pressure between bibulous paper. When 
dried in vacuo over oil of vitriol, it gives off water, and acquires a fatty 
lustre. At 100° it melts into a thick syrup. 


Dried in vacuo over oil of vitriol. Breunlin. 
CEO asec. SAN cscs oe Oxon CO. Masai phe UV aeeeeeenl LO 
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CaO, C¥HUO, CeHt0® = FAqies.240 ..., 100:00  ....° 100-00 


The lead-salt is insoluble in water, and melts in hot water like the 


malate. 
The other salts of amylomalic acid are all soluble in water; they do 


not give any conspicuous reactions. (Breunlin.) 4. 


Amylotartaric Acid. 
C18H 1602 = CLA OG? GAO os CEHVO HO CLHzOP. 


BatarpD (1844.) WV. Ann. Chim. Phys. 12, 309; also J. pr. Chem. 


34, 141. 
BrEeuNLIN. Ann. Pharm. 91, 314. 


fe Tartramylic acid, Amyltartersaure, Amylweinsaure. 


Preparation. 1. When fusel-oil is distilled with tartaric acid, a 
portion of the fusel-oil itself first passes over, then an acid and an ethereal 
product, and in the retort there remains a liquid which is syrupy after 
cooling, and characterised by intolerable bitterness. This liquid deposits, 
in the course of 24 hours, a white substance which does not behave like 
amylotartarie acid; the solution yields with carbonate of lime, unctuous, 
nacreous lamine, which dissolve very abundantly in water, forming a 
solution from which a concentrated solution of nitrate of silver throws 
down the sparingly soluble silver-salt. (Balard.) —@. 2, When 150 pts. 


AMYLOTARTARIC ACID) ~ > - 8] 


of finely pulverised crystallised tartaric acid are digested for several 
days at about 130° with 88 pts. of rectified amylic aleohol, the tartaric 
acid gradually dissolves, the odour of the alcohol disappears, and a 
syrupy, yellowish liquid is formed, which by slow cooling. solidifies in 
unctuous crystals united in warty masses. — These crystals have scarcely 
any odour of fusel-oil, but an extremely bitter taste. They melt at a 
gentle heat; dissolve very sparingly in a small quantity of water; and 
a larger quantity of water added to the solution separates the acid in 
oily drops. (Breunlin.) 

The Amylotartrates are for the most part soluble in water. Most of 
them remain unaltered when their aqueous solutions are boiled, but they 
decompose when dried at 100°. (Breunlin.) Their formula is C°H'™MO?, 
C°H*O! or MO, OHNO, HO" 


Amylotartrate of Potash. — By decomposing the baryta-salt, hydrated 
or anhydrous, with an aqueous solution of carbonate of potash, a filtrate 
is obtained which, on evaporation, and cooling, yields a white crystal- 
line saline mass, easily purified by re-crystallisation. Gives off its 
water of crystallisation at 100°, and acquires a fatty lustre; the dry mass 
is with difficulty wetted by water. The crystals dissolve sparingly in 
cold, readily in boiling water. (Breunlin.) 


Anhydrous. Breunlin. 
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CoH VK O7,C°H40"..6 258°2  c.. 100°00 


Hydrated. Breunlin. 
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C!HMKO?,C8H40"%+ 2 Aq. 276°2  «... 100°60 


Amylotartrate of Soda. — Prepared like the potash-salt. The concen- 
trated solution left to stand for some time in vacuo over oil of vitriol 
deposits soft nodular crystals, which are soluble in water, decompose at 
100°, and are difficult to recrystallise. (Breunlin.) 


Dried in vacuo. Breunlin. 
AEG oe ie ee 31:2... 12°88 .... 13°88 
COU yee pe a ee 79°0 4... 32°62 
CE ee anak ak 1320 .... 54°50 
Cl HUNaQ?,C8H40™........ 242°2 .... 100-00 


The excess of soda arises from contamination of the salt with earbonate of soda, 
an excess of which was used to decompose the baryta-salt. 


Amylotartrate of Baryta.—a. Anhydious. — When the aqueous solu- 

tion of the acid is saturated while warm with carbonate of baryta, a 

thick viscid scum forms on the surface, containing amylotartrate of baryta, 

together with tartrate and carbonate. ‘This substance, after being washed 

with water, is digested in hot alcohol which dissolves the amylotartrate. 

The solution does not yield any crystals, but on adding water to it, the 
VOL, XI. a 
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salt is precipitated in white amorphous flakes, which melt into a resinous 
mass at 100°. (Breunlin.) 


Dried at 100°. Breunlin. 
A 18 Re es OR. 5 TERETE OE ANS EP 26°43 
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Cee BeOe Cent 287°. 2.80000 


This amorphous salt could not be converted into the crystallised salt 0. 


b. Hydrated. —The aqueous solution obtained by neutralising amylo- 
tartaric acid with carbonate of baryta, yields, when filtered and concen- 
trated, colourless, nacreous, crystalline laminz, which acquire a fatty 
lustre and become dull when dried at a gentle heat, and are decomposed 
at 100°. (Breunlin.) 


Breunlin. 
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Amylotartrate of Lime.— By mixing an alcoholic solution of the 
amorphous anhydrous baryta-salt with dilute sulphuric acid, neutralising 
the solution with carbonate of lime while water is gradually added, and 
evaporating the filtrate, first over the water-bath, then over oil of vitriol, 
a friable saline mass is obtained, which dissolves readily in water, and is 
not decomposed at 100°. (Breunlin.) 


Breunlin. 
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Amylotartrate of Lead.— A solution of the potash-salt mixed with 
acetate of lead, forms a bulky white precipitate very easy to filter and 
wash. After drying at 100°,it yielded 52 p.c. PbO; whereas the 
formula C!°H"'PbO?*,C*H*O” requires only 34°37 p.c.; hence the salt 
obtained as above must be either*a basic salt or a mixture of several 
salts. (Breunlin.) 


Amylotartrate of Silver.—-When a hot concentrated solution of 
amylotartrate of potash is mixed with nitrate of silver, the liquid on cooling 
yields needles united in tufts and having a diamond lustre; they may be 
purified by washing with a small quantity of water and pressing between 
filtering paper. (Breunlin.) {. Balard precipitates the Jime-salt with 
nitrate of silver (p. 80). 


Balard. Breunlin. 
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Valerate of Amyl. 
C?°H*O4 = CUETO Ors 


BALaRD. (1844.) dan. Chim. Phys. 12, 315; also J. pr. Chem. 34, 143. 
TRAUTWEIN. epert. 91, 12. 


Baldrian-mylester, Ether valeriamylique.—First obtained by Dumas and Stas, but 
regarded by them as valeraldide (p. 17), which is isomeric with it-—The so-called 
Apple oil used in perfumery consists of this compound. (Hofmann, Ann. Pharm. 
81, 87.) 


Formation and Preparation. 1. By distilling fusel-oil with valerianic 
acid. (Balard.) — 2. By adding to a cold-saturated solution of bichromate 
of potash, first oil of vitriol, then fusel-oil. (Dumas & Stas, Balard.) 


Properties. Oily liquid, which boils at 196°, and has a yapour-density 
of 6:17. (Balard.) 
Dumas & Stas. 
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Decompositions. When valerate of amyl is distilled with chromate of 
potash and sulphuric acid, part of it distils over unaltered, while the 
remainder is converted by oxidation into yalerianic acid. (Trautwein). — 
2. With aqueous potash, it yields valerianic acid and fusel-oil. (Balard.) 


Combinations. The ether dissolves phosphorus and iodine in large 
quantity, but no sulphur even at the boiling heat. (Trautwein.) 
It dissolves a few resins. (Trautwein.) 


Oxygen-nucleus. CHO”, 


Pyrotartaric Acid. 
GC H8O8 = CLO? OF 


V. Rost. WV. Gehl. 3, 598. 

Fourcroy & Vauque.in. Ann. Chim. 35,161; also Scher. J. 5, 278. — 
Ann. Chim. 64, 42; also WV. Gehl. 5,713. 

GoBEL., WV. 77. 10, 1; 26; also Br. Arch, 12, 74. 

THEop. Gruner. JN. 7'r. 24, 2, 55. 


Putouze, Ann. Chim. Phys. 56, 297; abstr. J. pr. Chem. 3, 54. 
G2 
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WENISELOS. Ann. Pharm. 15, 147. 

Ap. Epvarp Arpprr. De Acido pyrotartarico, Helsingforsie, 1847. Short 
abstr. dan. Pharm. 66, 73.—Further: Ann. Pharm. 87, 228; 
abstr. Pharm. Centr. 1854, 106; J. pr. Chem. 62, 54; Arch. ph. nat. 
25, 184, 

ScHLrePER, Ann. Pharm. 70, 121. 


Brenzweinstiure, brenzliche, branstige Weinsteinstiure, Acide pyrotartarique.— 
Regarded as a peculiar acid by Guyton Morveau; pronounced to be pyro-acetic acid 
by Fourcroy & Vauquelin; again recognised as a peculiar acid by V. Rose, with whose 
Opmion Fourcroy & Vawquelin afterwards agreed. 


Formation. 1. By the dry distillation of tartaric acid, racemic acid, 
and cream of tartar. Perhaps in this manner; 


Z2C5H°OY = CMHSO® + 6CO? + 4HO. 


Preparation. A. From Tartarie acid. —1. The best method is to 
fill a retort three-fourths with a pulverised mixture of equal parts of 
tartaric acid and pumice-stone (comp. x, 268), and raise the heat gradually 
so that the distillation may last 12 hours. The mass then swells up and 
yields a much larger quantity of pyrotartaric acid, so that the distillate 
crystallises when left at rest, and much !ess acetic acid and empyreumatic 
oil than when no pumice-stone is used. The pale yellow distillate is mixed 
with water; freed from the oil by means of a wet filter; evaporated till a 
crystalline film forms on the surface; set aside at 15°; the mother-liquor 
(which yields coloured crystals), allowed to drain from the resulting 
crystalline mass; this mass pressed between paper; and the aqueous solu- 
tion poured into nitric acid, then heated and set aside, whereupon it yields 
perfectly pure crystals. — The coloured crystals obtained from the mother- 
liquor may likewise be spread out on several sheets of bibulons paper; a 
number of small basins filled with absolute alcohol placed around them; 
and a bell jar having its inner surface moistened with absolute alcohol, 
inverted over the whole; the alcoholic solution of the oil, with only a 
trace of acid, then soaks into the paper, and a snow-white, but still 
odorous acid remains. By solution in water and heating with nitric acid, 
this acid is rendered inodorous. By this process, 100 pts. of tartaric acid 
yield 7 to 8 pts. of pyrotartaric acid. (Axrppe.) 

2. Tartaric acid or cream of tartar (crude tartar yields nothing) is 
distilled alone in the dry state. From the watery distillate, which must 
be separated from the empyreumatic oil, and contains acetic and pyrotar- 
taric acid (and pyroracemic acid, according to Berzelius), the pyrotartaric 
acid is either separated by repeated crystallisation and digestion with 
animal charcoal; — or the liquid is saturated with potash, and the pyro- 
tartrate of potash purified by repeated crystallisation, digestion with 
animal charcoal, filtration, and subsequent distillation with dilute 
sulpharic acid, whereupon the pyrotartaric acid passes over, partly with 
the water, partly sublimed in needles. (V. Rose.) — Pulverised cream of 
{tartar (which must be heated above 400°) does not swell up, but yields a 
large quantity of carbonic and acetic acid, together with, first a thin 
yellow, then a viscid brown oil, and an acid liquid containing a small 
quantity of pyrotartaric acid. Tartaric acid, on the contrary, swells up 
into a viscid mass, and froths over (and, according to Weniselos, yields 
no pyrotartaric acid, but if continually stirred with a platinum wire, 
behaves like cream of tartar. (Arppe.)—If the tartaric acid be distilled 
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at a temperature below 190°, the distillate yields, on evaporation, colour- 
less crystals of pyrotartaric acid, which may be completely purified by 
means of charcoal; but if the distillation be carried on between 200° and 
300°, the distillate, which is rich in empyreumatic oil, must be evaporated 
to a syrup ina retort; then distilled to dryness with a fresh receiver; 
and the resulting distillate exposed to a very low temperature, or evapo- 
rated in vacuo, whereupon it is resolved into empyreumatic oil and 
yellow crystals, which must be pressed between paper, and purified by 
digestion with animal charcoal and crystallisation. (Pelouze.)— To 
render the thus purified, but still salle acid, perfectly white, Gobel 
saturates it with carbonate of lime; evaporates the solution to dryness; 
extracts the empyreumatic oil from the residue by absolute alcohol; then 
dissolves it in boiling water; precipitates the lime by a proportional 
quantity of oxalic acid; then filters and evaporates. — Instead of car- 
bonate of lime and oxalic acid, carbonate of baryta and sulphuric acid 
may be used. (Gruner.) — The acid which remains in the mother-liquor, 
and is contaminated with a large quantity of empyreumatic oil, cannot 
be decolorised with charcoal, but the colour may be removed by heating 
and evaporating it with a small quantity of fuming nitric acid. (Weni- 
selos.) But this impure acid (not the pure acid) is decomposed by nitric 
acid. (Arppe.)—If the coloured acid be distilled till the residue is 
black and nearly dry, the nearly colourless crystalline acid which passes 
over, pressed between paper and dissolved in water, the solution poured 
into nitric acid, heated, and left to crystallise, and the crystals melted, 
the acid is obtained perfectly pure. 


B. From Sebacie acid. —1 pt. of sebacic acid and 30 pts. of nitric 
acid of sp. gr. 1:4 are digested for 8 days in such a manner that the 
greater part of the acid may run back into the flask; fresh nitric acid 
added from time to time as long as red fumes continue to escape; the 
residue diluted with an equal quantity of water, evaporated over the 
water-bath in a basin to a syrup, with continual addition of water, as long 
as nitric acid continues to escape; and the syrup set aside over oil of 
vitriol to crystallise, (Schlieper.) 


Properties. Crystallises, either by sublimation or from water, in 
colourless four-sided needles (V. Rose); needles united in stars, and 
small lamine united in spherical masses (Gruner); transparent, colourless, 
rhombic prisms, with acuminated ends, united in stars andspherules(Arppe) ; 
oblique rhombic prisms, truncated at the acute lateral edges. (Weniselos.) 
Melts at 100° (Gruner, Pelouze, Arppe); at 107° to 110° (Weniselos); 
solidifies in a radiated mass on cooling (Gruner); gives off white fumes a 
little above 100° (Gruner, Arppe); boils without decomposition at 140° 
to 150° (Weniselos); at 188°, with partial decomposition (Pelouze); begins 
to boil at 190°, the boiling point then gradually rising to 220° (Arppe), 
and may be sublimed without residue (V. Roses, in dendrites and stars 
(Weniselos), in shining needles (Schlieper). When pure, it is perfectly 
colourless (Gruner, Arppe); tastes very sour (Rose); like tartaric 
(Pelouze); or succinic acid (Schlieper). 


Pelouze. Arppe. Schlieper. 

Crystals dried in vacuo. a. b, a. Cc. 
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a. is the acid obtained from tartaric acid; b. from racemic, and c. from sebacic 
acid ; the latter, solidified over oil of vitriol to a white, friable, somewhat glutinous 
mass, was analysed after fusion, 

100 pts. of crystallised acid give off 8 pts. water between 90° and 100°, retaining 
their crystalline form but becoming turbid ; 100 pts. of the crystallised acid mixed with 
300 pts. of lead-oxide and with water, and evaporated, give off 8 pts. water between 
90° and 100°, then 12°107 pts. more between 125° and 150°. (Gruner.) [No other 
chemist found the above 8 p. c. water of crystallisation. ] 


Decompositions. 1. The acid, when carefully heated in contact with 
the air, volatilises completely without decomposition (Schlieper); but 
when heated to the boiling point in a retort, it suffers partial decomposi- 
tion, and yields, together with sublimed acid, a watery liquid containing 
acid, a yellow oil containing pyrotartaric acid, lighter than water, and 
having a sweet taste, (which however Weniselos denies,) and leaves in 
the retort a resin (Gruner), and ultimately charcoal (Weniselos). When 
pyrotartaric acid is kept for some time in a state of ebullition, whereupon 
it gives off vapours which excite coughing and smell somewhat like 
acetic acid, the residue crystallises but partially or not at all on cooling, 
and is found to be converted into oily anhydrous paratartarie acid 
(C'°H°0°), mixed with a certain quantity of unaltered pyrotartaric acid 
which gradually crystallises out. (Arppe.)—2. The acid when heated 
strongly in contact with the air, turns brown, burns with a red-blue 
flame, and leaves a small quantity of easily combustible charcoal. 
(Gruner. ) — Chlorine gas passed for a few hours through aqueous pyro- 
tartaric acid, converts it, according to Gruner, into an acid exhibiting the 
reactions of citric acid; according to Weniselos, on the contrary, it exerts 
no action. — Hot strong nitric acid does not decompose pure pyrotartaric 
acid, but decomposes that which is contaminated with empyreumatic 
oil, &c. (Arppe.) Gruner obtained with an acid which was perhaps not 
quite pure, a small quantity of hydrocyanic acid, and a substance which 
coloured the liquid yellow. Weniselos likewise observed that the distil- 
lation of the acid mixture was attended with partial decomposition. — 
8. Hot oil of vitriol carbonises pyrotartaric acid (Gruner), and its solu- 
tion in dilute sulphuric acid likewise becomes coloured on_ boiling. 
(Arppe.) — 4. Pyrotartaric acid distilled with glacial phosphoric acid 
yields, first, pare anhydrous pyrotartaric acid, then also the hydrated 
acid; the residue however becoming carbonised. (Arppe.)— The acid is 
not decomposed by boiling with mercuric oxide or with nitrate of silver. 


( Gobel.) 


Combinations. Pyrotartaric acid dissolves in 4 pts. of water at 12°5° 
(Gobel), in 3 pts. of water at 15° (Gruner), in 13 pt. at 20° (Arppe). 
The solution does not decompose by keeping or by exposure to the sun 
(Weniselos), or by boiling (Arppe). 

It dissolves in cold oil of vitriol without blackening. (Schliepers) 


Pyrotartrates—The acid forms neutral or bibasic salts = C1H°M?0?,0%, 
and acid or monobasic salts = C'°H’MO?,O%. It has a great affinity for 
bases. All its salts are crystallisable (Arppe); they sustain a heat of 
125° to 150° (most of them indeed of 200°, according to Arppe), but are 
decomposed between 250° and 300°. (Gruner.) In this decomposition 
the salts of the fixed alkalis give off water, then turn brown, froth up 
and give off gas, a yellow acid watery liquid, a thick stinking oil, and 
leave a carbonate of the alkali mixed with charcoal, The pyrotartrates 
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of the heavy metals likewise yield an acid watery distillate and an oily 
distillate. (Gruner.) The pyrotartrates, when heated in contact with 
the air, emit an offensive odour, and burn with a yellow smoky flame. 
(Gruner.) Heated with sulphuric acid, they yield a sublimate of pyro- 
tartaric acid (V. Rose), and when heated with sulphuric acid and peroxide 
of manganese, they give off formic acid. (Gruner.) They are nearly all 
soluble in water, but dissolve very sparingly in alcohol, which rather 
precipitates them from their aqueous solution. (Arppe.) 


Pyrotartrate of Ammonia.—a. Bibasic, C’H*(N H*)?0%. — Formerly 
known only in the aqueous solution which, when evaporated, gives off ammonia and 
leaves the salt 6 (Arppe.) —€ Obtained by passing dry ammoniacal gas into 
a solution of pyrotartaric acid in alcohol of sp. gr. 0°80, whereupon the 
monobasic salt 6 first separates in delicate crystalline needles, and on 
continuing the passage of the gas, the crystalline mass re-dissolves almost 
entirely, and subsequently the neutral salt is deposited in the form of a 
white powder, — A better mode of preparation, however, is to pass the 
ammoniacal gas into the alcoholic solution of the acid, only till the acid 
salt is formed; then add alcohol saturated with ammonia, as long as a 
precipitate continues to form; then again pass the gas through till the 
solution becomes nearly transparent, and lastly saturate the liquid 
completely with ammoniacal gas after having poured it into another 
vessel]. — This mode of proceeding precludes the possibility of the neutral salt being 
contaminated by any portion of the acid salt remaining undissolved. (Arppe.) 

White powder, consisting of short microscopic prisms; smells slightly of 
ammonia when heated only a few degrees; between 90° and 100°, it gives 
off ammoniacal vapours, and is converted into the acid salt, which may 
be heated to 140° without further decomposition : 


C’HS(NH#)208 = ClH7(NH4)O8 + NH, 


100 pts. of the neutral salt, heated to 115°, yielded 90°19 pts. of the acid salt; and 
100 pts. heated to between 135° and 140°, yielded 88°94 pts. of the acid salt. By 
calculation the quantity should be 89°76 p.c. [166:149 = 100: 89°76.] Hence it 
appears that a certain amount of decomposition takes place a little below 140°. — 
With potash, the salt gives off ammonia in considerable quantity. It 
dissolves very easily in water, sparingly in cold alcohol, and is decom- 
posed by boiling alcohol, with evolution of ammonia and formation of 
the acid salt. (Arppe, Ann. Pharm. 87, 229.) 4. 

b. Monobasic.—Acute rhombohedrons, truncated even to the disap- 
pearance of the terminal edges. (Fig. 153.) Cleavage parallel to p. 
(Weniselos.) Small rhombic octohedrons and rhombic prisms, which 
assume a laminar appearance from shortening of their principal axis 
(Arppe); small four-sided needles. (Gruner.) The crystals are transpa- 
rent (Gruner, Arppe); strongly acid (Weniselos), permanent in the air. 
(Gruner, Weniselos.) They do not give off any thing at 100°, but begin 
to decompose at 140°. (Arppe, vid. sup.) —%. The salt when heated in a 
distillatory apparatus, deliquesces to a viscid syrup at a temperature 
somewhat above 140°, giving off ammoniacal vapours; then assumes a 
darker colour and throws off bubbles: and at 150°, enters into a state of 
tranquil fusion. The residue then decomposes but slowly, not boiling till 
it becomes heated to 160°; the boiling point remains constant for a while 
at 176°; and rapid decomposition begins at 295°, a shining carbonaceous 
residue being left in the retort. The distillate consists at first of ammo- 
niacal water, accompanied by a substance which crystallises out on 
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evaporation; afterwards there passes over an alkaline, then an acid oily 
liquid, which solidifies at 0° or when evaporated; and lastly a neutral 
oil which solidifies in the neck of the retort. The crystalline body which 
separates out during the entire operation is bipyrotartramide C!°N H'04 
(Arppe-) 


C°H7(NH4)03 — 4HO = C°NH704, 4, 
The crystals dissolve readily in water (Gruner), and with difficulty in 


boiling alcohol, whence they separate in the form of a crystalline powder 
on cooling, (Arppe.) 


Crystals. Arppe. 

LG cae Baa tre DO 4, Bwer 4,4 400s 
Sg abit eer alee eatp 14°...) O89 

1S BS ee Sr ei 7939 7°39 
eh) Bek cha 64 «... 42705 


CH7(NH4)08 .... 149... 100-00 


Pyrotartrate of Potash.— a. Bibasic.— The aqueous acid exactly neu-: 
tralized with carbonate of potash, and evaporated to a syrup, solidifies in 
flat prisms, which, in dry air, or at 25° even in damp air, give off water, 
swell up, and are converted into nodules consisting of microscopic needles. 
These erystals give off their 2 At. water at 200°; melt without decompo- 
sition at a temperature somewhat above 200°; and at a higher tempe- 
rature, swell up and give off empyreumatic vapours. The dry salt, the 
nodules and the prisms all deliquesce in a cold damp atmosphere. The 
nodules, but not the anhydrous salt, dissolve in hot absolute alcohol, and 
the solution, deposits crystals on cooling; but from the saturated aqueous 
solution, alcohol precipitates the salt in oily drops. (Arppe.) 


: a. Arppe. b. Gruner. 
ZiICO saisesases O4:4 ., 41°69 ..,, 42°00 2KO.,. 94:4... 38:68 .,. 87°62 
UTS 8 eae 114°0 .... 50°36 C0H65O®, 114:0 .... 46°64 
FL = ges reeves Pots UID ote Sits. Poh oe awe a, Cea 
CY H®K208 + 2Aq 226°4 .... 100°00 +4Aq.., 244°4 .... 100°00 .... 


a, are the nodules dried over oil of vitriol within a bell-jar containing air; 0. was 
obtained by Gruner in indistinct crystals, which were perhaps identical with Arppe’s 
flat prisms, 


b. Afonobasic.— First observed by Fourcroy and Vauquelin, who compared it 
with cream of tartar, whereas Pelouze denies the existence of an acid potash-salt. 
Precipitated from the saturated solution of the salt a by pyrotartaric acid 
in the form of a crystalline powder. (Arppe.) One-half of a solution of 
pyrotartaric acid is exactly saturated with carbonate of potash, the other 
half then added, and the liquid evaporated. Large, transparent, oblique 
rhombic prisms. (Weniselos, Arppe.) They do not give off any thing 
at 200°, but when more strongly heated, they first give off acid, then swell 
up and evolve empyreumatic products. They dissolve in water somewhat 
less readily than the salt a, and with difficulty in boiling alcohol, which 
takes away a portion of the acid, and on the other hand throws down 
crystals from the saturated aqueous solution. (Arppe.) 
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Crystals. Weniselos. Arppe. 
re). Nar ee), 9°206 0) 08973 214,.0 66: D OM ae. 27°67 
GUAG OF 2s cs eyes 123:0 «a. ¥2:27 
C”H/KO8 ........ 170°2 —.... 100°60 


Pyrotartrate of Soda.—a. Bibasic.—The acid saturated with carbonate 
of soda yields by slow evaporation, large crystalline lamine with ragged 
edges, and by quick evaporation a syrup which solidifies in a crystalline 
mass on cooling. (Arppe.) Soft transparent needles united in spherules 
and permanent in the air. (Gruner.) The above-mentioned crystalline 
laminz give off nearly all their. water on exposure to the air and crumble 
to a white dust; give off all their water at 200°; and decompose at a 
stronger heat without fusion or intumescence. They dissolve readily in 
water, but not in alcohol, even at the boiling heat; alcohol indeed renders 
the aqueous solution turbid, (Arppe.) 


Needles. Gruner. Tables. Arppe. 
ats | 0 Weert ies 4: 62°4 Mi 27708 6g, 272 ABNaO us S24.  B1°94 .. 21°84 
ODE Ue ee ene 114°0 .... 49°48 C6Hf0OS .... 114°0 .... 40°09 
OS EG Bh toe ae 64:0 1. 93°44.,., 20°99 12 HO... 108°0.... 37:97 ... 37°90 
C!H6Na’?08 + 6Agq 230°4 .... 100°00 + 12Aq..,. 284°4 .... 100°00 


b. Monobasic.— When the solution is evaporated over oil of vitriol 
within a bell-jar, there remains a dense crystalline mass consisting of 
microscopic rhombic prisms, which, after drying in the air, give off 
nothing at 200°, and contain 20°30 p.c. soda; therefore = CH’NaO*, 
(Arppe.) The salt dissolves readily in water. (Weniselos.) 

A mixture of equal numbers of atoms of the bibasic potash and soda-salts leaves a 
gum when evaporated. (Arppe.) 


Pyrotartrate of Baryta.— a. Bibasic. —When the warm aqueous acid 
is completely neuralized either by baryta-water or by carbonate of baryta, 
and the solution evaporated, the bibasic salt is deposited in the form: of a 
white, shining, crystalline powder, which, when examined by the micro- 
scope, is found to consist of oblique rhombic needles. This crystalline 
powder begins to give off its water of crystallisation at 90°, parts with 
half of it at 100°, the whole at 160°, and undergoes no further decom- 
position at 200°. The crystalline powder dissolves readily in water either 
hot or cold, and is precipitated therefrom by alcohol. (Arppe.) Hence 
the clear aqueous mixture of chloride of barium and pyrotartaric acid or 
a soluble pyrotartrate, gives a precipitate in a few hours after the addition 
of alcohol and ammonia. (Arppe.) 


Crystalline powder. Arppe. Gruner. 
AB EN © NS lcs RR raya boo 2 en Ua a OGL. 4 O 70 
RSE UE R P ve entaete 114°0 .... = 37°60 
& HD Ae Te. CAR OSD). Cie MLB Ay sis 1 2BIHO 1.212102 


C!’H®Ba?0® + 4Aq.... 303°2 .... 160°00 


b. Monobasic.— One-half of a portion of the aqueous acid is saturated 
with carbonate of baryta, then mixed with the other half and evapo- 
rated. It then effloresces and yields needles united in globular radiated 
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masses. These crystals soon become dull on exposure to the air, give off 
half their water at 90°, and the whole at 150°, leaving 92°74 p.c. of 
anhydrous salt, which at a stronger heat is converted into 61°38 p. c. 
of bibasic salt, and at a red heat, leaves 34°86 p. c. of carbonate of 
baryta. The needles give up half their acid to alcohol. They dissolve 
very readily in water. (Arppe.)— Weniselos obtained the salt in stars 
which were permanent in the air and reddened litmus. 


Needles. Arppe. 

BAO eee 76°6 oO ace 34°86 
CCE re ae 123°0 Pe t6"53 

POM at Aceke kets 18:0 S20 nn Bee 7°26 
CYH7BaOS + 2Aq .... 217°6 .... 100°00 


Arppe once obtained from an indefinite mixture of the acid and baryta-water, 
besides the above-mentioned needles, four and six-sided prisms which exhibited the 
same reactions as the needles, but contained 40°83 p. c. baryta. 

Pyrotartrate of baryta and potash, and Pyrotartrate of baryta and soda, whose 
existence is maintained by Gruner, cannot really be obtained. (Arppe.) 


Pyrotartrate of Strontia.— a. Bibasic.— The aqueous acid, neutralized 
by continued boiling with carbonate of strontia, yields after evaporation, 
small prisms easily soluble in water, and precipitated therefrom by 
alcohol. (Arppe.) Four-sided prisms sparingly soluble in water, inso- 
luble in alcohol. (Gruner.) 


Prisms air-dried. Arppe. Gruner. 
ert O atc crt eles ok 104 eases AA OT oesee 0943707 oe 0s O13 
Ea Oa set 114... 48°30 


Oe OMe ee ree he Bi eal T9) 13°88 
C10H6Sr270% + 2Aq 236 .... 100°00 . 


> 


Gruner, according to his analysis, assigns to the salt 4 At. water. 


b. Monobasic.— By digesting the dilute acid with carbonate of strontia 
and evaporating the filtrate, soft mnacreous, microscopic lamine are 
obtained which part with all their water at 130°, give off acid vapours 
at 185°, yield half their acid to alcohol, and are soluble in water. 


(Arppe.) 


Lamine. Arppe. 

SrO VA eee. 52M eb 04 Se ecG4S 
CYEAOL stat Ssaek 123 pasnO3378 

PAD oh Yee RS Bore LS. Wid..cabO 00:2 aeedeaog 


COH’SrO® + 2Aq 193 .... 100°00 


Pyrotartrate of Lime.—a. Bibasic.—Precipitated on mixing the concen- 
trated solutions of chloride of calcium and bibasic pyrotartrate of potash. 
By boiling the aqueous acid with carbonate of lime, till it is neutralized, 
evaporating the filtrate, and cooling, the salt is obtained in the form of 
a white crystalline powder, which, when examined by the microscope, is 
seen to consist of four-sided prisms. The salt gives off its water at 160°, 
but in other respects remains unaltered at 200°. It requires nearly 100 
pts. of boiling water to dissolve it; dissolves readily in hydrochloric, 
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nitric or acetic acid; but is insoluble in alcohol. (Arppe.) The aqueous 
solution of the acid salt gives off part of its acid when evaporated, and 
deposits the bibasic salt in soft shining needles united in spherical masses, 
which give off their water when exposed to the air, and dissolve sparingly 
in water. (Gruner.) 


Crystals. Arppe. 

CCN Le eee DOSi wee. LO sae 2s 12 
EHNA ae Oey Ts” ceo 34 

FE EL OS ices sce qers arenes aes GOm tte 4) exces 1/25 


C!°H'Ca208 + 4Aq .... 206 .... 100°00 


b. With 3 At. Acid.— The salt a dissolves readily in aqueous pyro- 
tartaric acid, and the solution, when gently evaporated, yields crystals 
which give off their water at 110°, the acid then also beginning to evapo- 
rate. (Arppe. ) The mono-acid salt cannot be obtained ; for, on neutralising 1 pt. 
of the aqueous acid with lime and adding another 1 pt., a large quantity of bibasic salt 
is precipitated, and the remaining very acid liquid deposits on evaporation an additional 
quantity of bibasic salt, so that ultimately nothing but the pure acid is left. (Arppe.) 


Crystals. Arppe. 
CA OP re csneseanesngsccencntiatceewcssucse 20ers 0 O41. eee OSU 
CA Ota, aicdetie ar nens oat oes -weannctasere 1237 <4. 28°40 
PU Od die sole een err Aaa oy 264 “rin 60°97 
2ANRUDS aed icy ner ever Cana), oF LSet LOM ee ee F 


CH7CaO8 + 2C!H808 + 2Aq.... 433. .... 100-00 


Pyrotartrate of Magnesia.—a. Monobasic.— a. Magnesia alba dissolves 
very readily in the aqueous acid, forming a perfectly neutral liquid, 
which, when evaporated over oil of vitriol within a bell-jar containing 
air, leaves, first a viscid gum, then, after evaporation, an easily friable 
mass. This mass gives off water at 90°, but even at 170°, at which 
temperature further decomposition begins, it gives off only 24:41 p.c. 
in all. — 8. When the above solution is evaporated merely to a syrup, 
and a smal] quantity of water added by drops, the syrup yields crystals, 
and is converted in a few hours into a dry crystalline mass, which, under 
the microscope, appears to consist of six-sided laminar prisms; it gives off 
nearly all its water at 130°, and the small remaining quantity at 200°, 
in all 40°57 p.c. — The salts a and £ dissolve very readily in water, 
but are insoluble in alcohol which precipitates them from water; the 
aqueous solution of the salt 8 again yields crystals when evaporated; but 
that of the salt a leaves a syrup which does not crystallise till water is 
dropt into it. (Arppe.) 


a. Dry gum. Arppe. 

BF Mie Oa kivnea chatacters AOS ya L923 sect 18°48 
CEO ero succndemantewasas 114 54°81 

CONE (6 PE eens Peer ee 54 Cig OM Weare 24°41 
CHEM e208 + 6Aq ase 208 100°00 

B. Crystalline mass. Arppe 

OM nanan ah hele. 40 Os eae 15°95 
CAH Ova hiaatan 114 43°51 

40-18 5 (8 SEM eens Ree 108 BE Fatale ia 40°57 
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b, Monobasic. — Gummy. (Arppe.) 


Pyrotartrate of Glucina.— The aqueous acid saturated with hydrate 
of glucina, leaves, when evaporated over oil of vitriol within a receiver 
containing air, the acid salt 6, in the form of a mass which is viscid 
at first but afterwards becomes crystalline. This acid salt melts at 110°, 
gives off acid vapours, and at 180° leaves the neutral salt a. (Arppe.) 


a. Arppe. b. Arppe. 

ALOT D PemenTd 170 Seah Jago} Melly VOL Few As Wiss Geer nares UL Sgn Co Mere 2) 
CHSO® 114°0 .... 81°78 ClOH707 oo osseeccsccne 128°0 «01. 45°98 
elle Ree 132°0 .... 49°31 
CH5G208 139°4 .... 100°60 CY H7GOS,C!H808 267-7 .... 100°00 


Pyrotartrate of Alumina. —a. Monobasic.— 1. By boiling still moist 
hydrate of alumina with a quantity of aqueous acid less than sufficient 
to dissolve it, the salt is obtained in the form of a heavy powder 
insoluble in water. — 2. Precipitated in considerable quantity on mixing 
hydrochlorate of alumina with bibasic pyrotartrate of soda, in an excess 
of which it dissolves. (Arppe.) 


Arppe. 
, (1.) 2. 
AVO? a0 Slik MH 28S Gaus, 27:26... + 27°80 
Or SG? mace 114°0 62°16 
tah 58.0 sae ect Ph 18-0 SB} hate ees 7°13 6°95 
183°4 100:00 


b. Acid.— Hydrate of alumina, while still moist, dissolves slowly in 
the aqueous acid, and yields by evaporation, crystals, from which, when 
heated with water, 2 per cent. of hydrate of alumina separates. (Arppe.) 


Green Chromic Hydrate dissolves sparingly in the boiling aqueous acid, and the 
green strongly acid solution yields by evaporation, green-spotted crystals of the acid; 
blue chromic hydrate forms with the cold aqueous acid, a blue solution, which becomes 
perfectly decolorised by evaporation to dryness. (Arppe.) 


Uranic Pyrotartrate.—Bibasic pyrotartrate of potash added to uranic 
nitrate gradually throws down a white crystalline powder. (V. Rose.) 
The aqueous acid dissolves uranic hydrate so abundantly, that it 
loses its sour taste; and the yellow solution, when evaporated and 
cooled, deposits a yellow powder which becomes yellowish white when 
dry, dissolves readily in water, forming a yellow solution, and is preci- 
pitated therefrom in large quantity by alcohol in yellow flakes. Its 
aqueous solution, evaporated with a larger quantity of acid, leaves a 
crystalline mass. (Arppe.) 


Precipitated by alcohol. Arppe. 


a a tad seks fa lca vac’ one Veaovins bee bode Ieee B76 15. 59226. viy- B45 
PETE AS OAT cto ds ay feoa sone oo MA WOE abso aceulsss BER ca hen cme 114° 4 ALT 
DAM HN S LAN SE Ae Re 2 eee ee Pe eee 240 oo... S2ated 
ATE) By ete Od 5. besa o stheacoesNaidiencd tee A eraiyies By sb 2070 Ber Ph 74d 


ClHS(2U202)08,2[C#H7(U202)08] + 4Aq .... 972 .... 100-00 


[As Arppe did not find the loss of weight to amount to 5°41 p.c, till he heated the 
salt to 200°, it is possible that acid may have passed off with the water.]. 
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Pyrotarirate of Manganese.—Carbonate of manganese dissolves slowly 
in the cold aqueous acid, quickly in the same when hot, forming a not 
perfectly neutral liquid, which leaves a gum when evaporated. This 
gum still retains 2 At. water at 200°, and decomposes at a stronger heat 
before the water escapes. It dissolves readily in water, and is precipi- 
tated therefrom by alcohol, as a curdy mass, which diffuses itself in a 
larger quantity of alcohol, in the form of a reddish, heavy, granular 
powder. (Arppe.) 


At 200°. Arppe. Arppe. 

EE ONETEC ED” Ss nektsia eu 72. O5*30 6 34°90 - SMA 2. FF ss SO Ss. 29°80 
CHS O boicd. ae 14... 85°83 ClHSO® 332 .... BS 

bad Lat tect) 6 ae eee 18 as 8°82 4-H Oe: 36 a1 Fd .. 14:61 
ClHSMn?208 + 2Aq..,. 204 .... 100°00 - 6Aq .... 240 .... 100 


Antimonic oxide is quite insoluble in the aqueous acid (Arppe), or dissolves very 
sparingly. (Gruner.) 


Pyrotartrate of Bismuth.— The heated acid does not dissolve the oxide 
or the carbonate of bismuth, and but sparingly the recently precipitated 
hydrate. The solution saturated as completely as possible, becomes 
turbid when boiled and clear again on cooling. When evaporated, it 
leaves the crystallised acid and a gummy substance. With water it forms 
a precipitate, which increases when the liquid is heated, and diminishes 
on further addition of water. The same precipitate is formed by alcohol. 
The precipitate ignited in a glass tube, leaves a residue which, if exposed 
to the air while yet warm, takes fire and burns away, leaving oxide of 


bismuth. (Arppe.) 


Arppe 
Air-dried precipitate. a, b. 
AS saute? ft Ae I eee ae ea ee ee ee ee 948 (na FITS we T5484 co FES 
SL SIM ee ante ee cee eee ee nce SAS en 20779 
Me Rei se deste erdiera ride, i alae oc. Agi taiaeed: -ecebutidad fs SOY te eile Ae! oo OU wei 28 


€°H(2Bi70")0°,2/ C°H/(Bi2707)O7} + 2Aqa.. 1326 «~.. 100°00 
a was obtained with water; 0, with alcohol. 


Pyrotartrate of Zine.—a. Polybasic.— When the somewhat acid solu- 
tion of 6 ig evaporated to a soft gum and redissolved in water, there 
remains a small quantity of powder containing 55 per cent. of zinc 
oxide, (Arppe.) 

6, Bibasic. a. Anhydrous.x—The metal dissolves slowly in the acid, 
the oxide quickly at a boiling heat. The syrup obtained by evaporating 
the acid filtrate, forms with alcohol a curdy coagulum, which soon changes 
to a granular powder and dissolves in water, leaving a small quantity of 
the salt a. But by precipitating a very acid solution with alcohol, a very 
soft powder is obtained, which dissolves completely in cold water, forming 
a solution which becomes turbid when boiled. Vid. analysis 2, a. 

B. Hydrated. — Carbonate of zine disolves very rapidly in the hot 
acid; and the nearly neutral solution leaves on evaporation, a thick syrup 
which gradually forms granules, and on addition of a small quantity of 
water, is completely converted into a mass which is soluble in water, and 
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must be pressed between paper; at 200°, it gives off 14:99 p.c. or 4 At. 
water, retaining 2 At. (Arppe.) 


b, a. Air-dried. Arppe. b, B. Air-dried. Arppe. 
Ag Ai a Ae SOS AA eG ee 1 1250 2 7 Os... 80°45 2'87 1. 98293 
ClHSO® 114°0 .... 58°64 CMHSO® 132°0.... 53°14 
ATL) ee 36°0 ..... 14°49 ...... 14°99 
C!H®Zn208 194°4  .... 100°00 + 6Aq........ 248°4 .... 100°00 


Pyrotartrate of Cadmium. —a. Bibasic.— a. With 4 At. water. — 
From the acid saturated with carbonate of cadmium, alcohol throws 
down a salt, which, after drying in the air, gives off 2 At. water at 100°, 
and the other two near the point at which it decomposes. (Arppe.) 

B. With 6 At. water.— The acid saturated with oxide, hydrated 
oxide, or carbonate of cadmium and evaporated to a thick syrup, 
gradually yields granules, and then, after being covered with a little 
water, and left to evaporate in dry air, solidifies almost entirely to a 
powder, which is freed from the acid mother-liquor by pressure between 
paper. It is quite neutral, gives off 12°73 p.c. (4 At.) water at 200°, 
near its decomposing point, retaining therefore 2 At. It dissolves 
readily in water, and is precipitated from the solution by alcohol. 
(Arppe.) — The acid solution yields small four-sided prisms, which 
dissolve readily in water, contain 48°48 p. c. cadmic oxide after drying 
at 180°, and 82 p.c. after drying at 100°. Alcohol abstracts acid from 
them, so that neutral salt remains. (Gruner.) 


a, a. Air-dried. Arppe. a, 2. Air-dried. Arppe. 

AO (a Be eae 128 8. 46°04 01 = CdOi sas. 128 F424 
Bed FL Et plete iet Ae er Oi C10H60OS,.. 132 .... 44°60 

EL COR ne cota. 36... 12:95 2. 12 st HO. 50° 2 G0 aoe 
CH®Ca?O08 + 44q 278 .... 100-00 aD A. CO oaccste 296 .... 100‘00 


6. Monobasic.— The solution of the salt a, mixed with as much acid 
as it already contains, leaves on evaporation, a viscid mass in which a 
few long slender needles gradually form. (Arppe.) 


Stannous Pyrotartrate.— The acid does not dissolve metallic tin, but 
dissolves the protoxide and its hydrate with facility. The solution 
filtered from a yellow basic salt, becomes very turbid when mixed with 
water, and forms with alcohol a copious precipitate, which, after 
drying at 200°, contains 70°16 p.c. stannous oxide, and is therefore 
2Sn0,C”H'Sn*08; it is decomposed by boiling water, with solution of only 
a very small portion. (Arppe.) 


Pyrotartrate of Lead.— a. Sexbasic.—Obtained by treating the salt d 
with ammonia and washing with water, which does not dissolve any of 
the lead. _(Arppe.) 

6. Quadribasic— The free acid or the bibasic potash-salt forms with 
basic acetate of lead a white curdy precipitate, soluble in acids and in 
excess of subacetate of lead, but insoluble in water. (Pelouze.) The 
curdy precipitate obtained with the ammonia-salt, and soluble in pyro- 
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tartaric acid, cakes together in a few hours on the bottom of the vessel, 
forming a hard, yellowish white, friable crust. (Schlieper.) 


Salt a. at 200°. Arppe. 


Salt b, at 100°. Arppe. 

A EDO™ sievsntase ae ceagetnencaats AA eae LOA Le wnsueois 79°66 
CR OO re cisecdni ease Tide ie 20°29 
2 PhO CMe Ph7O8 ine. 562 109-00 


Schlieper’s salt described under J contains at 100° only 72°97 p.c. of oxide of 
lead. By treating the salt c with ammonia, Gruner obtained a white powder, which 
contained at 130°, 76°55 p.c. lead-oxide and 3°09 p.c., water, and is therefore 
2PbO,C!’H®Pb?08 + 2Aq. 


c. Lrbasic— The free acid does not precipitate nitrate or neutral 
acetate of lead (Pelouze); it precipitates neutral acetate of lead after a 
while in bundles of needles (Fourcroy & Vauquelin, Weniselos); basic 
acetate of lead precipitates the same salt. (Arppe.) The bibasic potash- 
salt forms with neutral acetate of lead in a few hours, crystalline nodules 
(V. Rose), white flakes, containing 66°05 p. ¢. oxide (Pelouze); if alcohol 
be added, the precipitation takes place immediately,—and with nitrate of 
lead, after a while, needles. (Weniselos.) By boiling the acid with lead- 
oxide, filtering from a basic salt, and evaporating and cooling, the salt 
is likewise obtained in needles, which however, according to Arppe (not, 
according to Gruner) are anhydrous. The needles lose their transparency 
on exposure to the air. (Gruner.) The salt melts on heating the liquid 
from which it has been precipitated, and forms oily drops. (Schlieper.) 
It yields by dry distillation, empyreumatic oil and a watery liquid con- 
taining acetic acid, and, when heated in contact with the air, gives off 
acid vapours, takes fire and then burns away with a glimmering light, 
even after the fire has been removed. (Gruner.) It dissolves very 
sparingly in cold water (Weniselos), more readily in hot water, from which 
it crystallises out on cooling; the solution of the precipitate in excess of 
nitrate of lead also yields four-sided needles. (Arppe.) 


Air-dried crystals Gruner. Arppe. 

pd 1G RE Se RA Oe ZEEE sine ODO censvuns 0 O2S me 109 Dd 
BAN A a ae conan 114 30°48 

2 AD ee beep tai cop ee OO arse e O05 eakacrns Ee acon 1a) 


CHPh208 + 4Aq.... 374 .... 100-00 


Ferrous Pyrotartrate.— The acid, especially when hot, dissolves iron 
with evolution of hydrogen. The solution reddens quickly, and forms 
red flakes with water or alcohol. (Arppe.) 

Ferric Pyrotartrate— a. With 18 At. Base-— Obtained by treating 
either of the following salts with excess of ammonia and washing. Has 
the appearance of hydrated ferric oxide. After drying at 100°, it gives off 
10°48 p.c. water at 200. (Arppe.) 


96 AMYL: OXYGEN NUCLEUS C°H80?. 

b. Sexbasic. Ferrie hydrochlorate saturated with ammonia as far 
as possible without permanent precipitation, forms with bibasic pyrotar- 
trate of soda, a copious precipitate, which, after washing and drying at 
100°, appears hard and friable, gives off 8:49 p.c. water at 200°, is 
insoluble in water, very sparingly in acetic acid, but dissolves abundantly 


in nitric acid. (Arppe.) 
Salt a. dried at 100°. Arppe 
LS Pe Ole pet cas:. AAG cit Bode Ahan 82°94 
Oo his 114 6°64 
MES CP ie icaccst 162 G44 Vai... 10°48 
1716 160°C0 
Salt b. dried at 100°. Arppe 
GPE) ot cant: ABO ef SO Oe via. hs 74:27 
CEO? .ccmieces 114 17°59 
EEO) Bec hastitec)) 54 Sy Patan ds 8°49 
648 100°00 


In the salt a, Arppe assumes 20 Aq, which certainly agrees better with the 
analysis. ; 

c. With 4 At. Base. — Ferric hydrochlorate mixed with ammonia till 
a reddish colour just begins to appear, forms with bibasic pyrotartrate of 
soda, a red precipitate which has a gummy consistence only when warm. 
This precipitate washed, first with water contaiming sal-ammoniac, then 
with pure water, and afterwards dried, appears brown, gives off 7:86 
p. ¢. water at 200°, and, when moistened with water, assumes a yellowish 
brown colour, does not become gummy, and scarcely colours the water. 


(Arppe.) 


Dried até 100°. Arppe. 

A POOP i. ach eeene * 820 44°69 44°64 
F CRESO® oviniaceciabes 342 47°77 

© FRO saa hcssas. aS... 54 4°54 7°86 
716 . 100°00 


d. Monobasic.—1. Sesquichloride of iron free from excess of acid, 
is precipitated by the bibasic soda-salt; the red, very gummy precipitate 
collected on a filter after addition of sal-ammoniac, without which the 
liquid will not filter well; and washed by decantation after drying, 
because, if water were immediately poured upon it, it would become 
pitchy and stop up the filter. It is brown in the dry state, but red and 
gummy when moist. It dissolves sparingly in cold water (in 200 pts. 
according to Pelouze), forming a clear liquid, which, in a few days, soli- 
difies to a stiff mass. (Arppe.) 2. The solution of recently precipitated 
ferric hydrate in the boiling acid, if exhausted with alcohol, after evapo- 
ration to dryness, leaves a red, gummy residue of the same salt which 


turns brown after drying. 


Air-dried. Arppe (1). Arppe (2). 
FPO? acces SO ey aaas Mhicac S801 f... SR 
CH808............ 132 ‘sie | 55°83 
$ HOE Uabbeniat.s: PT de VERRY tise: 12°65 .... 14°07 
Dee ee a mm a a a a amr 
239 100-00 


The 12°65 and 11°07 p» ¢c. water escape at 100°, but no more. (Arppe.) 
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e. With 9 At. acid.— The concentrated acid dissolves recently preci- 
pitated ferric hydrate pretty easily (not the dry), forming a reddish 
yellow, very acid liquid which soon changes completely to a yellow crys- 
talline mass. This mass melts at 105°, giving off 1°81 p. c. water, and 
after evolving acid vapours, ultimately leaves 6°02 p.c. ferric oxide. It 
is therefore perhaps Fe?0*,9C”H°O®, 18 Aq., and the loss at 105° amounts 
to 8 Aq. On exhausting the crystalline mass with absolute alcohol, 
there remains a brick-red powder, which is likewise insoluble in water, 
contains 31°99 p.c. ferric oxide at 200°, and is therefore 2Fe?0*,3C”H°O* 
(Arppe.) By evaporating and cooling the brown solution of the hydrated 
oxide in the acid, Gruner obtained brown transparent needles, permanent 
in the air. 


Pyrotartrate of Cobalt.—a. Basic. — By exhausting the salt 6 with 

alcohol and washing the residue with water. Rose-coloured salt, which 
when heated gives off water, to the amount of 17:27 p.c. at 200°, and 
turns blue; it contains 63°25 p..c. water. (Arppe.) 
' 6. Acid.— Hydrated protoxide of cobalt dissolves sparingly in the 
acid, forming a strongly acid liquid, which on evaporation deposits 
colourless crystals of the acid mixed with a sparingly soluble red salt. 
On neutralizing with ammonia, there is obtained a rose-coloured crystal- 
line powder containing ammonia, and dissolving with decomposition in 
water, (Arppe.) 


Pyrotartrate of Nickel—a. Bibasic.— The hydrate dissolves very 
easily in the acid. On evaporating the green solution to a crystalline 
mass, and exhausting the residue completely with alcohol, there remains 
a green crystalline powder very sparingly soluble in water. This powder, 
after drying in the air, gives off 11°62 p. c. water at 200°, and a little 
above that temperature, it slowly parts with the remainder, amounting 
in all to 15°89 p.c. without further decomposition. (Arppe.) : 


Air-dried. Arppe. 

2 ANG Maes tcrets srditlstca wel 75 BO°Io 1 5.2008: 33°50 
sa Nag A Sadie «ane Frey 114 50°67 

BOE UT tra SERIO A GON sie So te LO 'UU atlas 15°89 
C!H®NZO8 + 4Aq ....... 225... 100-00 


6. Bi-acid.— The solution of the hydrated oxide in the acid leaves, 
when evaporated under a bell-jar with oil of vitriol, first a syrup, then a 
crystalline mass, which melts at 115° and gives off 2°85 p. c. water, but 
emits acid vapours even at 120; in the free state, but not when dissolved 
in water, it is decomposed by alcohol and yields the salt a. (Arppe.) 


Crystalline mass. Arppe. 

INI) areas i eat Meteo) 37°5 42°08y cuit 11°90 
pA ad Sy 0 a nen crete ancien ai 228°0 73°43 
A OUP habe iS ha ohh A 9 45°0 14°49 
C*H/NiO?,CVHSO® + 2Aqs sii: 310°5 100°00 


Cupric Pyrotartrate.—a. Quadribasic.—When the azure-coloured 
solution of the salt 6 in ammonia is evaporated with addition of water, it 
becomes nearly decolorized and deposits greenish flakes, which after 

VO ime chs ia) 
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drying in the air contain 51°40 p.c. cupric oxide and are therefore 
4Cu0,C”H°O®, 4Aq. (Arppe.) 

6. Bibasic. —1. The warm acid forms with cupric oxide, a pale green 
salt, part of which remains dissolved in the excess of acid, forming a green 
solution, which, when evaporated, deposits green crystals of the salt 
together with crystals of the acid. (Gruner).—2. The bibasic soda- 
salt, but not the free acid, precipitates cupric salts bluish green. 
(V. Rose, Arppe), blue (Gébel), bluish (Weniselos).— The air-dried salt 
gives off its water at 130°, and at a higher temperature emits vapours 
having a strong odour of butyric acid. (Arppe.) The salt subjected to 
dry distillation appears to yield formic acid. (Gruner.) It dissolves in 
about 230 pts. of water (Pelouze), easily in acids and ammonia, scarcely 
in alcohol. (Arppe.) 


Dried at 100°. Gobel (2). 
DRO) Fe wisadetetor tenes 80 3 for a jeunyertce 37°76 
LOVOR ace teks eee 60 ZOU emo kce 28°40 
BC ciedivn hy ee 8 i Boy PERE aS: 2°84 
J 0 em © eee © Se OR ee 64 D0C1D soetascd 31:00 
GPEC? sao Ate. else be. LOU OU. 100°00 
Air-dried. Gruner (1). Arppe (2). 
DIC) penenaeetetticees BON tOE 77 © ah eek Os genes, 
Ca CF ater tee 114”... «49°58 
yg 18 Pomme ARE ate 0 a eel 00D oan lO OO 


C’H®Cu208 + 4Aq 230. .... 100°00 


The blue solution of the salt 6 in ammonia leaves, when evaporated 
under a bell-jar, first a thick syrup, then a dry mass, which contains 
85°41 p.c.of the dry salt 5, and is therefore C’?H®Cu?0°,N H*O. (Arppe.) 


Mercurous Pyrotartrate. —The bibasic potash-salt, (not the free acid, 
according to Pelouze), forms an abundant precipitate with mercurous 
nitrate. (V. Rose.) The dried white pulverulent salt contains 74°81 p.c¢. 
mercurous oxide. In the moist state, it turns grey when exposed to the 
sun. When heated, it sublimes partly undecomposed and leaves charcoal. 
(Harff.) It is nearly insoluble in water, easily soluble in nitric acid, 
somewhat in aqueous bibasic pyrotartrate of soda (Arppe), insoluble in 
alcohol and ether. (Harff, VW. Br. Arch. 5, 274.) 

The salt when suspended in water, is converted by ammonia, into a 
velvet-black, tasteless powder containing ammonia and 86°8 p.¢. mer- 
curous oxide. (Harff.) 


Mercuric Pyrotartrate.—1. The solution obtained by digesting 
mercuric oxide with the acid, yields on evaporation, a transparent, non- 
crystalline mass, from which cold water throws down a white powder. 
This powder redissolves when heated, and yields crystalline nodules on 
cooling. (Gruner.) The hot-filtered solution of mercuric oxide in the 
concentrated acid deposits a white powder on cooling. (Harff.) The 
solution of mercuric oxide in the boiling acid, when evaporated by heat, 
becomes turbid on cooling, and forms with water a precipitate which 
disappears on heating the liquid; the solution evaporated under a bell-jar 
leaves a mass consisting of very small globules or grains. (Arppe.) 
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The potash-salt (not the free acid, according to V. Rose) added to a 
ashi of mercuric nitrate, throws down a white crystalline powder, 
having a metallic taste, and containing 60°18 p. ¢. mercuric oxide. This 
powder is decomposed by dry distilla ation, leavin g a residue of charcoal; 
dissolves in 119 pts. of water, forming a ‘solution which deposits a basic 
salt on boiling; it dissolves moro readily in acidulated water, and in oil 
of vitriol, especially when warm; but is nearly insoluble in alcohol and 
emer. “(Hartly V. Gr. Arch., 5, 5, 276.) Corrosive sublimate forms with 
the soda-salt a scanty precipitate agreeing 10 composition with that 
obtained by (1). (Arppe.) Corrosive sublimate forms with the acid, a 
white precipitate which disappears on agitation; then, after 12 hours 
a brown red precipitate; with the potash-salt, it gradually forms a white 
cloud, and then after 12 hours, a brown precipitate. (Gobel.) 

The salt suspended in water is converted by ammonia into a white 
powder, which has a faint metallic taste, contains 77:9 p.c. mercuric 
oxide and gives off ammonia when treated with potash. (Harff.) 


Pyrotarirate of Silver, — Bibasic pyrotartrate of potash (ammonia, 
according to Schlieper; soda, according to Arppe) precipitates nitrate of 
silver immediately and aan Gan ey: (Vv. Rose.) The white precipitate 
resembles flakes of hydrate of alumina, and slo wly dries up to hard trans- 
Incent lumps which yield a brown-white powder. (Schleper.) Under 
the microscope, it is seen to consist of delicate needles; in the moist state 
it turns grey on exposure to light (poppy-blue according to Gobel), gives 
off, when strongly heated, vapours smelling of butyric acid, and dissolves 
sparingly i in cold water, readily i in nitric acid, acetic acid, and ammonia. 
(Arppe.) — The free acid forms with nitrate of silver, after 12 hours, a 
grey precipitate (Fourcroy and Vauyuelin), and with acetate of silver, 
after 12 hours, a black-brown precipitate. (Gobel.) 


Dried at 108°. Schlieper. Arppe. 

TGs fae eee GOiae ee i es USO a ee aoe 
Gebietes Go... 1 ae 20 ee 1°88 
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The soda-salt forms with bichloride of platinwm, a scanty red-brown 
precipitate, which quickly changes to metallic platinum. (Arppe.) 

Pyrotartaric acid dissolves readily i in alcohol and ether. (Arppe.) 

The empyreumatic oil which passes over in the dry distillation of 
tartaric acid, contains an acid different from pyrotartaric acid, which crys- 
tallises in three or four-sided needles, precipitates hydrochlorate and 
sulphate of lime after a while in the crystalline form, and forms copious 
precipitates with neutral acetate of lead and mercurous and mercuric 
nitrates (not with nitrate of silver). (V. Rose. a 

Gruner likewise observed a peculiar acid which crystallised like 
benzoic acid, volatilised readily in pungent vapours, but boiled when 
quickly heated, turning brown and leaving a large quantity of charcoal. 


100 AMYL: OXYGEN-NUCLEUS (Cq802. 


Conjugated Compounds of the Oxygen-nucleus C°H®O*. 


Pyrotartrate of Methyl. 
C4H"0® = 207H°0,C"H*0*. 9 


The solution of pyrotartaric acid in wood-spirit, saturated with dry 
hydrochloric acid and distilled over chloride of calcium and carbonate of 
magnesia, yields a yellowish oil which sinks in water. (Arppe.) 


Pyrotartrate of Ethyl. 
C8H“08 = 204H50,C"H*0%, 


GRUNER (1832) and Arppe in the memoirs cited on pages 83, 84. 
Maxaeuti. Ann. Chim. Phys. 64, 275; also Ann. Pharm. 25, 272; als 
He GraGheiy 18122! 


Preparation. — A mixture of 1 pt. concentrated hydrochloric acid, 
2 pts. pyrotartaric acid, and 4 pts. alcohol, is distilled to one-half; and 
the oily pyrotartrate of ethyl precipitated from the acid residue by water, 
washed repeatedly with water, digested with lead-oxide, and distilled. 
(Gruner.) 2. The solution of pyrotartaric acid in absolute alcohol is 
saturated with dry hydrochloric acid; evaporated a little; the compound 
ether precipitated by water in the form of a yellow oil; and this oil, 
after the watery liquid has been decanted, is neutralised with carbonate 
of soda, dried over chloride of calcium, and rectified. (Arppe.) — 3. The 
same process as for citric ether, excepting that hydrochloric acid is to be 
used in place of sulphuric, and the ether purified by distillation, — 
whereby it is but slightly decomposed,—and washing. (Malaguti.) 


Properties. Transparent, colourless oil (yellow, according to Gruner) ; 
of sp. gr. 1:016 at 185°; begins to boil at 218°, but the boiling point 
rapidly rises in consequence of partial decomposition; smells like calamus 
aromaticus; has a pungent bitter taste (and burning, according to Gruner) ; 
neutral (Malaguti). 


Malaguti. Arppe. 


LS ibe Me rat's ee eo 10S ct el 4 aed 57°43... 57°40 
Vis braintree te EO) Ree a Ded ka eerie SU, ut Ord 

3/6 AES: ett Ey O47, BSUS" me JO dU Nn. a OO 
SESS OEE 188) 3:8 10000 vi. 100°00_.... 100°00 


Decompositions. 1. The ether is not set on fire by the flame of a 
candle, but burns with a white flame when more strongly heated. It is 
scarcely attacked by chlorine, iodine or bromine. — 2. It is decomposed 
by nitric acid, but only with the aid of heat.—3. Dissolves, with slow 
decomposition in cold oil of vitriol, and when heated therewith, quickly 
produces sulphurous acid and charcoal. The solution in hydrochloric acid 
likewise decomposes at 80°. (Malaguti.) =F It is slowly decomposed by 
water, more quickly by aqueous potash, into alcohol and pyrotartaric 
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acid. (Gruner, Malaguti.) Dry ammoniacal gas has no action upon it; 
and no precipitate is produced by baryta, strontia, or lime-water. — 
(Malaguti.) 


Combinations. The ether is nearly insoluble in water, dissolves 
readily in cold oil of vitriol and hydrochloric acid, and in all proportions 
in ether and alcohol, being precipitated from the latter by water. — 
(Gruner. ) | 


Oxygen nucleus CY H8O*. 


Anhydrous Pyrotartaric Acid. 
C!°H*08 == GHHEO# 02. 


ArppE, (1847.) De acido pyrotartarico, de. 20. 
Pyrotartarie Anhydride, Brenzweinanhydrid. 


Formation. 1. Pyrotartaric acid when boiled for some time, loses its 
erystallisability, being for the most part converted into the oily anhy- 
drous acid, and if then distilled, yields, first water, then the anhydrous 
acid mixed with a small portion of the ordinary acid. —2. Pyrotartaric 
acid distilled with phosphoric acid, yields a distillate which, so long as no 
carbonisation takes place, consists of the pure anhydrous acid. 


Preparation. 1. Fused pyrotartaric acid mixed with glacial phos- 
phoric acid is distilled till the residue begins to turn brown, pure anhy- 
drous pyrotartaric acid passing over all the while; the portion of the 
mixture which remains liquid after cooling is then decanted into another 
retort, and about two-thirds distilled off at about 190°. 


Properties. — Colourless oil, which does not solidify at — 10°, sinks in 
water, boils at 230°, and volatilises undecomposed; inodorous at 20°, 
smells like acetic acid at 40°; excites first a sweetish then a sour taste 
like that of the hydrated acid; when swallowed, it produces a burning 
and scratching sensation in the throat. Perfectly neutral. 


Arppe 

BGT @ See See Siren as we 60 GT i aie 52°65 
ie Fee EDIE Ao etn ee 6 1 ee 5°20 
TEE peptic Secs Qustie. iene amelie 48 42711 42°15 
CHS OG: nent ar cao 114 reLOurO0w nee 100°00 


Decomposition. Converted slowly by water, quickly by aqueous 
alkalis, into ordinary pyrotartaric acid. 


Combinations. Dissolves very sparingly in water, readily in alcohol, 
whence it is precipitated by water in oily drops, which gradually change 
into the hydrated acid. (Arppe.) 
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Appendix to Pyrotartaric Acid. 
{. Bipyrotartramide C°H™NO* 
Arprr. Ann. Pharm. 87, 231. 
Bipyrtramide, Pyrotartrimide. 


Obtained by the dry distillation of acid pyrotartrate of ammonia 
(p. 87). To purify the crystalline product, which separates during the 
whole course of the operation, it is thoroughly moistened with water, 
dissolved by the aid of heat, left to separate by cooling, and pressed; 
and these operations are repeated till the yellowish colour is quite and 
the empyreumatic odour nearly gone; the odour may be completely 
removed by keeping the product for some time oyer oil of vitriol. 


Properties. Crystallises from solution in water, alcohol, or ether, in 
delicate shining anhydrous needles. Impure bipyrotartramide, however, 
may remain liquid for a long time at the ordinary temperature of a room, if it contains 
but a trace of water, a peculiarity perhaps arising from the presence of an empyreu- 
matic oil; but even in that case it soon solidifies when immersed in snow. —[ Biffi 
obtained the compound in small white laminze which melted at the heat 
of the water-bath. (Ann. Pharm. 91, 105).] The compound has a 
cooling, slightly bitter and sour taste. Melts at 66° to an oil which, on 
cooling, solidifies in a laminated crystalline mass, greasy to the touch. 
Volatilises at 100°, but does not begin to boil till heated above 280°. The 
boiling point is not constant. The aqueous solution has an acid reaction. 


Arppe. Biffi. 
LO Cs eccscnete OO Bice BiOe (Ls eared OG. 0 Bebatiese: 53°] 
IN 2 cscs tans TE Sr rect Bp} iia. 8 Act) 
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Decomposition. Bipyrotartramide boiled with a large excess of strong 
solution of potash, gives off ammonia and forms pyrotartrate of potash. 

Combinations. — Dissolves in water; readily in the ordinary acids and 
alkalis; does not combine with ammonia. 


Lead-compound. — Lead-oxide dissolves abundantly in an aqueous 
solution of bipyrotartramide, and the alkaline solution dries up to an 
amorphous mass, containing 5'47 p.c¢. (5 At.) water, which go off at 100°, 
and not completely redissolved by water. 


Dried over oil of vitriol. Arppe. 
AEE IN SEC SP om prea ee OG Se ag Ma) ure tes 27°3 
SUG ee ik Glace Yonsei give DOOM ciegsld a0 iabeatty: 67°23 
By EA utirore tai uicinsuicssinssoy ei adow 45 ie Sa ke ey 5°47 
C°NH/701,5PbO + 5Aq.... 831 .... 100°00 _........ 100°00 


Bipyrotartramide does not combine with oxide of silver. 


Bipyrotartramide is soluble in alcohol and in ether, (Arppe.) . 
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Chlorine-rucleus C&CEPH™ 


Terchlorovalerianic Acid. 
C°CPHTO! = CCPH',04, 


Dumas & Sras. (1840.) Ann. Chim. Phys. 78, 186; also Ann. Pharm. 
35, 149; also J. pr. Chem. 21, 288. 


Trichiorbaldriansdure, Acide chlorovalerisique. 


Preparation. Dry chlorine gas is passed in the dark through dry 
valerianic acid, the liquid being at first cooled with cold water, that it may 
not be thrown about, but afterwards, when it begins to assume a more 
viscid consistency, heated to 50° or 60°; the passage of the chlorine is 
continued as long as hydrochloric acid is evolved, and afterwards carbonic 
acid gas passed through the liquid as long as it drives out chlorine and 
hydrochloric acid. 


Properties. — Colourless, transparent oi], very thick at — 18°, seimi- 
fluid at ordinary temperatures, very mobile at 30°. Heavier than water. 
Tnodorous; tastes sharp and burning, and makes a white spot upon the 
tongue. 


Dumas & Stas. 
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Decomposition. — The acid gives off a large quantity of hydrochloric 
acid between 110° and 120°, 


Combinations. The acid takes up water immediately, and forms a 
very fluid hydrate, which sinks in water, and does not give off the whole 
of its water even at 100° in vacuo. 

From its solution in [concentrated ?] alkalis, it is precipitated by 
stronger acids. 

The recently-prepared dilute aqueous solution does not precipitate 
nitrate of silver; but the hydrate forms with it a copious precipitate, 
perfectly soluble in nitric acid. (Dumas & Stas.) 


Chilorine-nucleus CM&CHO® 


Guadrichlorovalerianic Acid. 
CeCECfhO = OP Cha, 
Dumas & Stas. (1840.) Ann. Chim. Phys. 73,139; also Ann, Pharm, 
BO, LOUs alse s DTC Cita 1.250, 
Quadrichlorbaldriansdure, Acide chlorovalerosique. 


Preparation. Dry chlorine gas is passed in sunshine, through dry 
valerianic acid, at first in the cold, afterwards at 60°, till the formation of 
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hydrochloric acid ceases, and afterwards carbonic acid gas passed through 
the liquid for several hours to expel the free chlorine and hydrochloric 
acid which colour the acid yellow. 


Properties. Colourless, semi-fluid oil, which does not soldify at —15°; 
heavier than water ; not volatile; inodorous; and having a burning, 
somewhat bitter taste. 


Dumas & Stas. 
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Decompositions. 1. Inthe dry state, the acid remains unaltered at 
ordinary temperatures and at 150°, but decomposes at higher tempera- 
tures, with evolution of hydrochloric acid. — 2. It is not decomposed by 
ammonia, but quickly by excess of potash or soda, with formation of a 
chloride and a brown substance. 


Combinations. The acid shaken up with a small quantity of water 
forms a thin oily hydrate and above it an aqueous solution. —a. The 
hydrate becomes turbid at — 18°, with separation of ice. It decomposes 
with formation of hydrochloric acid, when heated, and even when merely 
left at rest for several days, so that it then precipitates nitrate of silver. 
It contains 23°3 p.c. C and 3:1 H, and is therefore C’Cl*H*°O*, 2 HO. 

b. Ina large quantity of water, both the acid and its hydrate are 
abundantly soluble. 

The Quadrichlorovalerates or Chlorovalerosates = C’CIHIMO*t. The 
acid expels carbonic acid from the alkaline carbonates ; its ammonia, 
potash, and soda-salts taste very sharp and bitter, and from these solutions 
| when not too dilute], stronger acids throw down the hydrate. 

By precipitating nitrate of silver with the ammonia-salt, guadrichlo- 
rovalerate of silver is obtained as a white erystalline precipitate. This 
salt is gradually decomposed in the dark into white chloride of silver, 
and a substance which spots paper and is perhaps C'ClI3H%O* [more 
probably: CCI8H5O*]. The silver-salt dissolves sparingly in water, 
readily in nitric acid; and these solutions, when exposed to light, deposit 
black chloride of silver. 


Dried. Dumas & Stas. 


Ty Oke ver, Mri het 60-0 1751 ee 17-0 
ALO tn ae 141°6 40°86 
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The acid dissolves readily in alcohol and ether; but the solutions, after 
a while, precipitate nitrate of silyer. (Dumas & Stas.) 
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Amidogen-nucleus C°AdH?®. 


Amylamine. 
O’N Hi = CYAdH’H?. 2 


Wurtz. (1849.) Compt. rend. 29, 186; also V. J. Pharm. 16, 277. — 
N. Ann. Chim. Phys. 30, 447. 
Brazier & Gossuetu. Chem. Soc. Qu. J. 8, 210; Ann. Pharm. 75, 252. 


Amyliaque, Valeramine, Ammoniaque valerique. 


Formation. 1. In the decomposition of cyanate of amyl (allophanate 
of amyl, —p. 74) cyanurate of amyl, or amyl-urea by potash : 


C®NH!O? + 2HO + 2KO = CYNH® + 2(KO,CO%) ; 
and CPN?H4O? + 2HO + 2KO = CYNH® + 2(KO,CO?) + NH3, 
7. 2. By heating amylosul phate of lime with alcoholic ammonia : 
C°H'Ca,280* + NH? = CYNH™, HSO* + CaSO*. 


The mixture heated to 250° for two hours in a sealed tube, yields a mass, 
which when distilled with potash, gives off amylamine. Amylosulphate 
of baryta appears to act ina similar manner. (Berthelot, Compt. rend. 
36, 1098.) 4. 


Preparation. Cyanate of potash is distilled with amylosulphate of 
potash; the resulting distillate of cyanate and cyanurate of amyl again 
distilled with strong caustic potash, the cyanurate of amyl being decom- 
posed after the water has passed over; the strongly alkaline distillate, 
which often consists of two layers, neutralized with hydrochloric acid, 
filtered, and evaporated on the water-bath; the hydrochlorate of amy- 
lamine which remains, purified by recrystallisation and distilled with lime; 
aud the amylamine which passes over, rectified by distillation over 
baryta or hydrate of potash. (Wurtz.) Since crude cyanide of amyl 
(p. 67) when prepared from cyanide of potassium containing cyanate of 
potash, is contaminated with allophanate of amyl, it follows that when 
such impure cyanide is boiled with alcoholic potash to obtain caproate of 
potash, the alcohol and fusel-oil which pass over are accompanied by 
amylamine; and consequently, when the distillate, after being mixed 
with hydrochloric acid, is evaporated to a syrup, this syrup diluted with 
water, whereupon an additional portion of fusel-oil separates out, and 
the liquid separated therefrom boiled for a while to expel the rest of the 
fusel-oil, a liquid is obtained, which, when subsequently distilled with 
potash, yields pure amylamine. (Brazier & Gossleth.) 


Properties. Colourless, very thin liquid, of sp. gr. 0°7503 at 18°, 
boiling at 95°, smelling of ammonia and fusel-oil, and having a burning, 
caustic and bitter taste. (Wurtz.) Boils at 93°. (Brazier & Gossleth.) 
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Wurtz. 
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Decompositions. 1, Amylamine burns with a bright flame. (Wurtz:)— 
2. With bromine it forms hydrobromate of amylamine and insoluble 
drops of a bromine-compound. (Wurtz.) — 38. Supersaturated with 
hydrochloric acid and gradually dropt into a warm aqueous solution of 
nitrate of potash, it gives off a large quantity of nitrogen and yields an 
oily distillate of nitrite of amyl. 


CYUNHS + 2NO3 = COUNH'O* + 2HO + 2N. (Wurtz.) 


At the same time, however, there are formed a few easily fusible laminz 
having a fatty lustre, which partly distil over with the amylic nitrite 
and aiterwards separate from it, partly remain behind with the chloride 
of potassium. (Hofmann, Ann Pharm. 75, 864.) 


Combinations. Amylamine mixes in all proportions with water. 


Salts of Amylamine.— The following bases are precipitated from 
their solutions in acid by amylamine: Magnesia, alumina, the sesqui- 
oxides of chromium and uranium, protoxide of manganese, the teroxides 
of antimony and bismuth, oxide of zinc, oxide of cadmium, protoxide 
of tin, protoxide of lead (from nitric but not from acetic acid), sesqui- 
oxide of iron, the protoxides of cobalt, nickel and copper, mercurous 
oxide, corrosive sublimate (white precipitate), oxide of silver, and 
teroxide of gold; an excess of it redissolves alumina, oxide of copper, 
oxide of silver, and oxide of gold. (Wurtz.) 


Carbonate of Amylamine.— Formed as a crystalline deposit on the 
sides of vessels containing amylamine and exposed to the air. 


Sulphate of Amylamine. — Formed by heating amylosulphate of lime 
or baryta with alecholic ammonia. (Berthelot, p. 58.) 


Hydrobromate of Amylamine.— Melts ata strong heat and diffuses 
white inflammable vapours. Permanent in the air, very soluble in water 
and alcohol, very sparingly in ether, which precipitates it from concen- 
trated alcoholic solutions. (Wurtz.) 


Crystals. Wurtz. 
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Amylamine in excess redissolyes alumina precipitated from its salts 
by a smaller quantity of amylamine (a preperty which may be made 
available for the separation of alumina from sesquioxide of iron); also 
cupric owide with azure colour, but not so readily as ammonia ; also, but 
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without colour and only when in great excess, the tawny resinous preci- 
pitate which a smaller quantity of amylamine produces in nitrate of 
silver; and the yellow-brown gummy precipitate which it forms in solution 
of gold. It also dissolves chloride of silver, but not so readily as 
ammonia. (Wurtz.) 


Platinum-salt.— Hydrochlorate of amylamine aud bichloride of 
platinum, mixed in concentrated aqueous solutions, with addition of a 
little alcohol, yield a precipitate, which, after being collected on a filter 
and pressed, separates from solution in boiling water in golden yellow 
scales. (Wurtz.) 


Brazier & 
Wurtz. Gossleth. 
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Amyloxamide.— Amylamine in contact with oxalate of ethyl becomes 
strongly heated, and solidifies in silky needles. These crystals melt at 
139°; volatilize without residue at a stronger heat, diffusing white 
vapours; are insoluble in water; but dissolve in boiling alcohol, from 
which they separate almost completely on cooling. (Wurtz). [The mode 
of formation is probably as follows] : 


C2 HWVO8 + 2(C°NH?*) — C7AN2H2404 ae ZG ILO) 


¢. Biamylamine. 
C°NH® = C’Ad(C"H")H8,H2, 2 


A. W. Hormann. Phil. Trans. 1851, 11, 357 ; Ann. Pharm. 79, 20: 
Chem. Soc. Qu. J. 4, 322. 


Diamylaminé. — May also be regarded as (C!H!)?, H3N, or as (C!H!")2H,N, 


Formed as a hydrobromate by the action of bromide of amyl on 
aimylamine. The action takes place slowly in the cold, rapidly at 
100°. The resulting white crystalline mass decomposed by potash yields 
the base. 

Biamylamine when pure is a light oily liquid, which boils at about 
170°, has a peculiar though not unpleasant odour, like that of amylamine, 
and a hot pungent taste. It is but very sparingly soluble in water, to 
which however it imparts an alkaline reaction. 

Biamylamine combines with acids, forming salts which dissolve but 
sparingly in cold water, but may be recrystallised from boiling water. The 
Hydrochlorate is nearly insoluble in cold water; its warm solution forms 
with bichloride of platinum a beautiful Platinwm-salt, which dissolves 
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pretty easily in water, and often separates from the solution in oily drops 
which gradually solidify in the crystalline form. 


Hydrochlorate. Hofmann. 
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Platinum-salt. Hofmann. 
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{. Metethamylamine. 
C!NH® = C”Ad(C?H*)(C*H)H,H?, 2 


A. W. Hormann. Ann. Pharm. 78, 285; Chem. Soc. Qu. J. 4,817. 


Methylethylamylamine, Formovinamylamine.— May be regarded as 
(C?H?)(C*H4) (CH) NH3, or as (C?7H%)(C*H*)(CUHM)N. 


Obtained by the dry distillation of hydrate of methylobiethamylamine 
(p. 110), water and olefiant gas being given off at the same time : 


C°NH3 2HO = C6NH® + 2HO + C1H‘, 


Transparent oil, having a fragrant odour and similar taste. Dis- 
solves sparingly in water, to which it imparts an alkaline reaction. 
After being dried over hydrate of potash and rectified, it boils constantly 
atel3s:. 

Dissolves slowly in acids. The hydrochlorate forms with bichloride 
of platinum, a double salt which is very soluble in water, and is usually 
precipitated on mixing the two salts in strong solution, or on evaporating 
the mixture, in deep orange-yellow oily globules, which gradually 
solidify in magnificent needles. 


Platinum-salt. Hofmann. 
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J. Biethamylamine. 
GENT ead Gena ead 


A. W. Hormann. Ann. Pharm. 78, 282; Chem. Soc. Qu. J. 4, 315. 


Diethamylamine, Bivinamylamine.—May also be regarded as (C4H*)?(CH") ,NEH3, 
or as (C4H*)?(CYH!)N, 
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Obtained, together with water and olefiant gas, by the dry distillation 
of hydrate of triethamylamine (p. 111).— Oily liquid, heavier than water, 
having a not unpleasant odour, and an analogous, somewhat bitter taste. 
After drying over hydrate of potash, it boils constantly at 154°, which 
is Just 19° higher than the boiling point of metethamylamine (p. 108), 
agreeing therein with Kopp’s law (vii, 55). 

Biethamylamine is less soluble in water. and combines less readily 
with acids than metethamylamine. The Sulphate, Hydrochlorate, Nitrate, 
and Oxalate crystallise readily, but are deliquescent. The Platinum-salt 
separates on cooling from a concentrated mixture of the hydrochlorate 
wilh bichloride of platinum, in orange-yellow needles of extraordinary 
beauty. 


Platinum-salt. Hofmann. 
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7. Triamylamine. 
CoN HH — rat) yr 2 


A. W. Hormann. Ann. Pharm. 79, 22; Chem. Soc. Qu. J. 4, 323. 
May also be regarded as (C'°H!")®NH®, or as (C!H")8N. 


Obtained: 1. By the action of bromide of amyl on biamylamine.— 
2. By dry distillation of hydrate of tetramylamine (p. 111.) Resembles 
biamylamine in most of its properties. Boils at 257°, 

The Hydrochlorate separates immediately as a nacreous crystalline 
mass, on mixing the base with strong hydrochloric acid; and on adding 
bichloride of platinum to the solution, the Platinum-salt separates as a 
viscid mass, which gradually solidifies in the crystalline form. 


Hydrochlorate. Hofmann. 
CSUN EIS? scacczeszesevesvarccanss 22720) Soe LOOCLS 
is G) Oe ey aso ee 36°4 L382) ee 13°73 
CON BH? HCI sccm. 263°4 100°00 
Platinum-salt. Hofmann. 
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J. Methylobiethamylamine. 
C°NH® = CAd(C?H)(C#H®), HH, 2 * 
A. W. Hormann. Ann. Pharm. 78, 288; Chein. Soc. Qu. J. 4, 816. 


Supposing it to contain 1 At. H more, it may be regarded as Methylobiethylamyl- 
ammonium = C?H3,(C*H5)*,C!HILN, 


Known only in combination with water and acids. 
Obtained as a hydriodate by the action of iodide of methyl on bieth- 
amylamine, 


[CBNH" + CHB = C°NH,HI or C°NH,1.] 


The methylic iodide must be added gradually ; for on suddenly mixing, a 
violent action takes place and the liquid is projected with a kind of 
explosion: it is best also to make the mixture in a tubulated retort pro- 
vided with a condenser. The mixture on cooling solidifies into a hard 
white crystalline mass of the hydriodate, This salt is very soluble in 
water, and forms a very bitter solution from which it is reprecipitated by 
potash in oily globules which solidify but slowly. 

The hydriodate digested with oxide of silver, yields the hydrate of 
methylobiethamylamine, C*®NH*,HO [or hydrated oxide of methylodi- 
ethylamylammonium: (C*H?), (CL)? (C°H"),NO] in the form of a 
strongly alkaline solution, which, when evaporated to dryness, and 
distilled, is resolved into water, olefiant gas and metethamylamine: 


C°NH#,HO = C1H4 + HO + C¥NH®. 
The hydrate forms crystalline salts with sulphuric, hydrochloric and 


nitric acid. The hydrochlorate mixed with bichloride of patinum forms 
a beautiful platinum.salt. 


Hofmann. 
CONH® HCl Saree... 193°4 53°25 
7) esas 5 Sect cel Fe a 70°8 19°49 
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or: (C?H*)(C4EH*)?(CH")N,Cl,PtCl?. (Hofmann.) 


* This and the similar formule for the other amyl-bases containing 4 At. of the 
alcohol-radicals (pp. 111, 112) are given in accordance with those assigned by Gmelin 
to the corresponding bases of the phenyl-series (g. v.); but there can be little doubt 
that the formule originally given by Hofmann accord much more nearly with the 
cbserved chemical relations of these compounds.—T[Tr. | 
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7. Triethamylamine. 
C#N H® — C8 ACCC? Pre the, ? 


A. W. Hormann. Ann. Pharm, 78, 279; Chem. Soc. Qu. J. 818. 


Supposing it to contain 1 At. H more, it may be regarded as Triethylamylammonium 
ae (C4°)3 CHIEN, 


Known only in combination with water and acids. 
Obtained as a hydriodate by the action of iodide of amyl on triethy- 
Jamine. 


CeNHY + CHU = C2NH%,HI. 


The action is not very rapid, and to complete it, the mixture must be 
heated in a sealed tube for two or three days. 

The solution of the hydriodate boiled with oxide of silver yields the 
Hydrate C’N H®, HO for the oxide of triethylamylammonium C?NH”,0 | 
in the form of an alkaline solution having an extremely bitter taste. On 
evaporating this solution, the hydrate remains in the form of a syrup 
which does not show any disposition to erystallise. When distilled, it 
yields water, olefiant gas and biethamylamine: 


C?NH5,HO = HO + C/H! + CUNH®, 


The Sulphate and Oxalate of triethamylamine, when evaporated in 
- vacuo, leave a syrupy or gummy residue like the base itself. 

The Hydriodate forms very fine crystals, which exhibit the fatty 
lustre and touch peculiar to the amyl-compounds. It dissolves with great 
facility in water and alcohol, but is insoluble in ether. The solutions 
have the bitter taste of quinine. On the addition of potash or carbonate 
of potash, the hydriodate separates in the form of an oil, which rapidly 
shoots into brilliant needles. The salt when slightly moist, melts at 
100° to a clear oily liquid, which becomes solid when cold and perfectly 
dry, and gradually turns yellow. 


Hofmann. 
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The Hydrochlorate forms very deliquescent lamine; the Nitrate, hard 
permanent needles having a cooling taste. 


Platinum-salt. The solution of the hydrochlorate is not precipitated 
by bichloride of platinum, except when highly concentrated; but the salt 
when once formed, is much less soluble. From a boiling aqueous solution 
it shoots out in splendid orange-yellow needles, sometimes half an inch 
long. 


Hofmann. 
CAN HS HCY) fas. 207°4 54°98 
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C2NH4,HCLPtCce 3... 377°2 .... 100°00 
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The deficiency in the platinum determination appears to be due to a peculiar 
decomposition which the platinum-salts of these bases undergo when their solutions are 
boiled; the salt in this instance had been recrystallised from boiling water. The 
decomposition in question cannot be discovered by any change of appearance, but only 
from the diminution in the amount of platinum. (Hofmann.) 


4. Tetramylamine. 
CoN H*® — CA d(C H")°H°, H?. q 


A. W. Hormann. Ann. Pharm. 79, 24; Chem. Soc. Qu. J. 4, 324. 


Supposing it to contain 1 At. H more, it may be regarded as Tetramylammonium 
or Tetramylium = (C%H!)4, NH?4 or (CY! H!)t,N, 


Known only in combination with water or acids. 

It is obtained asa hydriodate: 1. By the action of iodide of amyl 
on triamylamine, the mixture solidifying after three or four days’ boiling 
into an unctuous crystalline mass. —2. By heating iodide of amyl in a 
sealed tube with strong solution of ammonia. The action is however very 
slow, not being complete even after several weeks’ boiling. The excess 
of iodide of amyl may be removed by distilling the liquid per se, and the 
ammonia and the lower amyl-bases by distillation with potash ; the 
hydriodate of tetramylamine then remains in the form of a heavy oil 
which on cooling solidifies in a mass having the consistence of stearin. It 
dissolves sparingly in water, forming an extremely bitter liquid, from 
which it is re-precipitated in the crystalline form by alkalis. When dry 
it assumes a pale yellow colour. 


Hofmann. 
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On boiling the hydriodate with oxide of silver, there is formed a very 
bitter alkaline solution of hydrate of tetramylamine [or oxide of tetramylium]. 


C°NH*,HI + AgO = Agi + C®NH*®,HO. 


This base is less soluble in water than the corresponding methyl and 
ethyl-compounds (vii, 820; ix, 66). On adding potash to the solution, 
the base rises to the surface in the form of an oily layer. The same effect 
takes place when the solution is strongly concentrated by evaporation; in 
the latter case, the oil gradually solidifies into a crystalline mass. A 
moderately concentrated solution of the base, left to evaporate in an 
atmosphere free from carbonic acid, deposits after a while, magnificent, 
perfectly definite crystals, sometimes an inch in length and thickness; 
they are but moderately deliquescent, and attract carbonic acid from the 
air but slowly. These crystals consist of the hydrate of tetramylamine 
with several atoms of water of crystallisation. When heated, they melt 
in their water of crystallisation, and on evaporation in the water-bath, 
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leave a semi-solid transparent mass consisting of the pure hydrate. 
This hydrate is decomposed, partially at the heat of the water-bath, 
completely at higher temperatures, into triamylamine, water, and a 
hydrocarbon, which is probably amylene : 


C°NH,HO = C®NH® + HO + C#H™, 


Sulphate of Tetramylamine crystallises in long, capillary threads; the 
Nitrate in needles; the Oxalate in large, well-developed plates, which are 
extremely bitter and deliquescent; the Wydrochlorate crystallises in leaves 
with palm-like ramifications. Its solution forms with chloride of platinum 
a pale yellow curdy precipitate which gradually solidifies in beautiful 
orange-yellow needles. 


Hofmann. 
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or: CONH*#CLPtCl = (C°H")4N,C1,PtCl?. (Hofmann.) {. 


Valeramide. 
ONCE Oe CA a) oe 


Domas, Matacutr & lLxpianc (1847). Compt. rend. 25, 475, 
and 658. 

Dessatanes & Coautarp. JV. J. Pharm. 18, 245; also J. pr. Chem. 
45, 48. 


Formation and Preparation. By placing valerate of ethyl in contact 
with aqueous ammonia. (Dumas, &c.) —1 vol. valerate of ethyl set aside 
with 8 vol. concentrated ammonia in a closed bottle and frequently 
shaken, requires four months in summer to disappear; and the liquid, if 
then evaporated at a gentle heat, leaves crystalline valeramide. 
(Dessaignes. ) 

Large, thin, shining lamine which melt at 100°, and immediately after- 
wards sublime in very delicate, iridescent lamin. Neutral. (Dessaignes 
& Chautard.) 


Dessaignes & Chautard: 
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Decompositions. 1. Valeramide heated with anhydrous phosphoric 
acid, is resolved into water and valeronitrile. (Dumas, &c.) So likewise 
when its vapour is passed over red-hot lime. (Hofmann.) 


CYUNH'O? = 2HO + CYNH®. 
VoL. XI. I 
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2. With potash-ley at the boiling heat, it gives off a small quantity 
of ammonia. (Dessaignes & Chautard.) — 8. Heated with potassium, it 
yields cyanide of potassium, hydrogen gas and a gaseous hydrocarbon. 
(Dumas, &c.) 


_ Combination. — Valeramide dissolves very easily in water. (Des- 
saignes and Chautard.) 


Amylurethane. 
C°NH"0! = C!AdH",2C02 


Meptockx. Chem. Soc. Qu. J. 2, 252; also Ann. Pharm. 71, 104. 
Woriz. WV. J. Pharm. 17, 79. 


Carbonate of Amyl, Kohlenmylamester, Urethamylane. 


Preparation. Chloroformiate of amyl (p. 66), is mixed with aqueous 
ammonia, and the oil which rises to the surface and solidifies into a crys- 
talline mass of amylurethane and sal-ammoniac, freed from fusel-oil by 
pressure between paper, and from sal-ammoniac by washing with water 
till the liquid which runs through no longer precipitates nitrate of silver. 
(Medlock.) —2. The compound is also obtained by the action of chloride 
of cyanogen on fusel-oil. (Wurtz.) 


CYH?O? + C2NCl + 2HO = C¥®NH804 + HCl. 
Properties. Amylurethane separates on cooling from its solution in 
hot water, alcohol, or ether, in silky iridescent needles, which melt at 


60°, distil oyer without change at 220°, and solidify in the neck of the 
retort into a crystalline mass having a fatty lustre. (Medlock.) 


Medlock. Wurtz. 
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Decompositions. The solution of amylurethane in oil of vitriol is 
resolved by heat into carbonic and sulphurous acid gases, sulphate of 
ammonia, and amylosulphuric acid. [According to the equation; 


C2NH801 + 4803 + 2HO = CHO? 2803 + NH3,2SO8 + 2CO?. 


there should be no sulphurous acid produced; it is perhaps formed by 
further decomposition of the amylosulphuric acid by the excess of oil of 
vitriol]. — 2. When amylurethane is distilled with baryta, carbonate of 
baryta is formed, and ammonia and fusel-oil (but no valeramine) pass» 
over. (Medlock.) ‘The 2HO required to form these products must be 
derived from another decomposition of a portion of the amylurethane. 


(Medlock.) 
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Combinations. — Amylurethane dissolves in boiling water, ; 
It dissolves in cold ov of vitriol, and on addition of water rises to the 


surface unaltered, and forms a crystalline crust. 
Dissolves in alcohol and ether. (Medlock.) 


Oxamylane. 
RON Eye OA 


Batarp. (1844.) Ann. Chim. Phys. 12, 309; also J. pr. Chem. 34, 141. 


Obtained by the action of dry ammoniacal gas on oxalate of 
amyl (p. 72). . 

Separates from its alcoholic solution in indistinct crystals. 

Resolyed by boiling with water, and more quickly with aqueous 
alkalis, into fusel-oil and oxamic acid (ix, 259). (Balard.) 


™. Sincaline. 
CYNH"0? = C’AdH",02, 


Baso & Hirscusrunn. Ann. Pharm. 84, 10. 
Formation. By the action of alkalis on sinapine, the alkaloid contained 


in white mustard : 


C2NH20" + 2HO = CYNH®02 + C2H2OM, 


; ee 
sinapine. sincaline. — sinapic acid. 


Preparation. Hydrosulphocyanate of sinapine is heated with baryta- 
water till the whole of the sinapic acid ig extracted in the form of a 
baryta-salt; the filtrate acidulated with sulphuric acid and mixed with 
sulphate of copper and protosulphate of iron to precipitate the hydrosul- 
phocyanic acid; an excess of baryta added to remove the sulphuric acid 
and the excess of iron and copper; the baryta removed by passing car- 
bonic acid gas through the liquid; the carbonate of sincaline, which then 
remains in solution, converted into a hydrochlorate; this salt decomposed 
by digestion with oxide of silver; and the filtrate evaporated over the 


water-bath or in vacuo. 
Properties. Crystalline mass, colourless or slightly brown. 


Decomposition. Sincaline cannot be volatilised without alteration; 
when distilled, it gives off combustible vapours having the odour of 
methylamine, and leayes a carbonaceous residue. 


Oombinations. Sincaline dissolves in water; when exposed to the air 


it becomes heated, deliqnesces, and is converted into a carbonate. 
I 2 
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It dissolves sulphur; and on adding a mineral acid to the solution, it 
gives off sulphuretted hydrogen, and deposits sulphur, which renders the 
liquid milky. 

Sincaline precipitates most metallic oxides from their solutions, not 
excepting lime, baryta, and mercuric oxide. The precipitates which it 
forms in salts of alumina and of chromic oxide, redissolye in excess, and 
the chromic oxide is reprecipitated on boiling the solution. 


Gold-salt. — Precipitated on mixing hydrochlorate of sincaline with 
terchloride of gold, in the form of a yellow crystalline powder, which is 
but sparingly soluble in cold water. It dissolves in boiling water, and 
crystallises on cooling, in the form of needles grouped in tufts, 


Dried at 110°. Babo & Hirschbrunn, 
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CYNH®0O?,HCI,AuCH... 444°6 .... 100°00 


Platinum-salt. — Obtained in splendid orange-coloured prisms or six- 
sided tables, by evaporating a mixture of hydrochlorate of sincaline and 
bichloride of platinum. 


Dried at 110°. Babo & Hirschbrunn. 
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Babo & Hirschbrunn suppose sincaline to contain] At. H more than is here 
assigned to it, making the formula C!°NH'O?; this agrees rather better with the 
analysis of the gold and platinum-salts, making the hydrogen in the former 3°36 p.c., 
and in the latter 4°83; but it is improbable, because it gives an uneven number for the 
sum of the numbers of atoms of N and H. (vid. Gerhardt, Traité de Chimie organique, 
By 4505), 4 


{. Xanthamylamide. 
CPN HYS?07 =-.CPAd H".CS*,00%, 


M. W. Jounson. Chem. Soc. Qu. J. 5, 142; abstr. Ann. Pharm., 84, 336; 
N. Ann. Chim. Phys. 36, 361; Jahresber, 1852, 605. 


Produced, together with amyloxanthate of ammonia, by the action of 
ammonia on bioxysulphocarbonate of amyl (p. 62). 


2CPEHNSIO? + 2NH3 = CPNH8S?0? + CH4(NH‘,)0?,2CS8? + 28, 


XANTHAMYLAMIDE, lav 


The bioxysulphocarbonate of amyl is digested at a gentle heat with 
strong aqueous ammonia, whereupon sulphur quickly separates out, and 
a yellow liquid is produced with oily particles suspended in it; and the 
solution of amyloxanthate of ammonia thus formed is passed through a 
wet filter, which retains the oily liquid together with the sulphur, The 
oily liquid, which is the xanthamylamide, is then washed with water, 
and separated from the sulphur by means of a dry filter, and dried, first 
in vacuo over sulphuric acid, afterwards more completely by passing a 
stream of dry carbonic acid gas through it at a gentle heat. 

The process which was adopted with advantage by Debus in the preparation of 
xanthamide (ix, 276), viz., passing dry ammoniacal gas into the alcoholic solution of 
the bioxysulphocarbonate, evaporating, and treating the residue with ether to separate 
the amide from the ammonia-salt formed at the time, was found not to be applicable to 
the case of amyl-compound, because the amide and the amyloxanthate of ammonia are 
nearly equally soluble in ether. 


Properties, — Yellow oily liquid neutral to test-paper. Boils at 184°, 
but not without decomposition. 


Johnson. 
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The analytical numbers are only approximative, because the compound could not be 
purified by distillation. 


Decompositions. 1. Xanthamylamide is resolved by distillation into 
amylic mercaptan and cyanuric acid : 


3CPNHBS?0? = 3C HS? + CON3H306, 


When heated on platinum-foil, it gives off white vapours and burns with 
a yellow luminous flame.— 2. When boiled with hydrate of baryta, it is 
resolved into amylic alcohol and sulphocyanide of barium, ammonia being 
however evolved at the same time : 


CYNH®S?20? + BaO,HO = CHO? + C2NBaS? + 2HO. 


[This equation does not account for the evolution of ammonia; did it arise from an 
impurity?] Potash exerts a similar reaction.—8. Chlorine-water decom- 
poses the compound, with separation of sulphur and formation of volatile 
oil. Hydrochloric acid has no action upon it, even at a boiling heat. — 
4, Fuming nitric acid acts violently upon it, giving off red vapours, and 
water added to the solution causes the separation of oily drops. 


Combinations. — Xanthamylamide is insoluble in water. 

It dissolves in cold oid of vitriol, and water added to the solution sepa- 
rates oily drops. 

Iodine dissolves in cold xanthamylamide, forming a red solution, which 
when heated, is decolorised, with separation of a colourless oil, — Bromine 
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forms with xanthamylamide a white solid mass which yields a milky. 
liquid with alcohol; and on adding water to this liquid, a colourless oil. 
separates out. 

An alcoholic solution of xanthamylamide does not precipitate an 
alcoholic solution of acetate of lead or protochloride of copper. 


Mercury-compound. — Xanthamylamide and mercuric chloride, both 
dissolved in alcohol, form a copious precipitate consisting of white 
feathery crystals, which may be purified by washing with cold alcohol, 
and dissolving in a large quantity of boiling alcohol; the solution on 
cooling deposits the mercury-compound in the pure state. 


Dried in vacuo. Johnson. 
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C?NH8S*07,4HgCl .... 6886 .... 100°00 


This compound is insoluble in water, but is gradually decomposed by 
prolonged contact with water, an odour of fusel-oil becoming perceptible. 
Cold oil of vitriol immediately decomposes it, with rise of temperature, 
blackening, and evolution of bydrochloric acid. — Nitric acid acts with 
energy upon it. — Cold hydrochloric acid has no effect upon it; but on 
boiling, a portion of the mercuric chloride is dissolved out, and another. 
compound formed containing a smaller amount of the mercuric chloride : 
this latter compound is a soft, white solid substance, which adheres with 
tenacity to the sides of the vessels, and when heated, melts into a white. 
opaque oil. — Concentrated ammonia, in the cold, immediately decom- 
poses the original mereury compound, with formation of black mercuric 
sulphide. — The compound boiled with potash forms a black precipitate 
and emits an odour of fusel-oil. Baryta likewise decomposes it at a 
boiling heat, an aromatic volatile compound being evolved, and mercuric 
sulphide remaining behind. —Sulphuretted hydrogen decomposes the 
compound, separating an oily liquid, which is doubtless xanthamylamide, - 
but obstinately retains the hydrochloric acid generated in the reaction. 


An alcoholic solution of xanthamylamide does not precipitate an 
alcoholic solution of nitrate of stlver. 

An aqueous solution of bichloride of platinum forms with an alcoholic 
solution of xanthamylamide, a copious yellow precipitate having a faint 
peculiar odour, and slightly soluble in alcohol; the solution when evapo- 
rated, deposits a yellow crystalline compound, the mother-liquor quickly. 
turning brown, and on evaporation, deposits an amorphous brown residue, 
with copious evolution of hydrochloric acid. An alcoholic solution of 
biochloride of platinum forms no precipitate with xanthamylamide, but 
the solution on evaporation deposits a red crystalline compound, 


sf Xanthamylamide dissolves readily in alcohol and ether: (Johnson.) §f.- 
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Amidogen-nucleus CA d?H?0°, 


Inosinic Acid. 
CYN2HSOM” — CA d?H?0°,04, 2 


Lispie. Ann. Pharm. 62, 817. 


From rov ivéc muscle. — Occurs in many kinds of muscular flesh. (Liebig.) The 
flesh of poultry yields 0°11 p.c. of inosate of baryta; but the heart of the ox and the 
flesh of the ox, pigeon, ray and cod does not yield any. (Gregory, Anw. Pharm. 
64, 106); neither does human flesh. (Schlossberger, Ann. Pharm. 66, 80.) 


Preparation. — Flesh-juice is neutralised with baryta-water, and 
evaporated in a strong current of air at 60° (because inosinic acid is 
decomposed at 100°), till all the creatine has separated out (x, 250, 6); the 
mother-liquor then evaporated somewhat further; gradually mixed with 
small portions of alcohol till it becomes milky; then set aside for a few 
days; and the resulting white or yellow, granular, laminar or needle- 
shaped crystals (a mixture of inosate of baryta, and creatine, together 
with phosphate of lime, if only a small quantity of baryta-water has 
been added, or inosate of potash, if the baryta-water has been added in 
excess), collected ona filter, and washed with alcohol; and its solution in 
hot water mixed with chloride of barium, whereupon it yields on cooling 
crystals of inosate of baryta, which are purified by recrystallisation. To 
obtain the free acid, either the solution of the baryta-salt is decomposed by 
the exact quantity of sulphuric acid required;—or the copper-salt is pre- 
pared by decomposing the baryta-salt with acetate of copper, then suspended 
in water, and decomposed by sulphuretted hydrogen; the filtrate, which 
exhibits a brown turbidity from the presence of sulphide of copper, deco- 
lorised with animal charcoal, and the filtrate evaporated to a syrup. 


Properties. — The syrup obtained by evaporation does not yield any 
crystals, even after standing for a week, but when covered with alcohol, 
it is converted into a powder. It has an agreeable taste like that of 
broth and reddens litmus strongly. 


Decompositions. —1. The syrupy acid, evaporated with nitric acid, 
yields a small quantity of colourless crystalline grains.— 2. Heated with 
peroxide of lead and dilute sulphuric acid, it turns the peroxide white 
and forms a liquid, which, after removal of the sulphuric acid, yields 
needles by evaporation. 


Combinations. — Inosinic acid dissolves readily in water, and is preci- 
pitated from the concentrated solution by alcohol in white amorphous 
flakes. 

The Jnosates of the Alkalis, when heated on platinum-foil, give off a 
strong but pleasant odour, like that of roast meat. 


Inosate of Potash. — Obtained in part directly from the flesh-juice 
(vid. sup.), partly by careful precipitation of the baryta-salt with carbonate 
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of potash.—Long, slender, four-sided prisms which give off 22°02 p.c. water 
at 100°, and in the dry state contain 20°73 p.c. potash, They dissolve 
readily in water, but are insoluble in alcohol, and are precipitated by 
alcohol from the dilute aqueous solution, in the form of a white granular 
powder, but from the concentrated solution, in delicate nacreous lamina 
which thicken the liquid to a pulp. 


Inosate of Soda. — Fine silky needles, very easily suluble in water, 
insoluble in alcohol. 


Inosate of Baryta.— The free acid does not precipitate baryta-water, 
but when the liquid is set aside and evaporated, lamine of the salt are 
produced. (Preparation, p.119).—Nacreous, elongated, four-sided laminz, 
which after drying look like polished silver. They give off 19-07 p.c. 
water (= 7[6] At.) at 100°. Dissolve in 400 pts. water at 15°, more 
readily in hot water, but less in water at 100° than at 70°. The solution 
saturated at 70° deposits part of the salt on boiling in the form of a 
resinous mass. If a quantity of the salt, which would dissolve in a 
certain quantity of water at 60° to 70°, is heated with the same quantity 
of water to the boiling point, a portion of the salt remains undissolved, 
and by continued boiling, even loses its solubility in water of a lower 
temperature, 
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Liebig gives for the salt dried at 100°, the formula BaO, C2N2H50", 


With lime-water, free inosinic acid behaves as with baryta-water. 
It gives a white precipitate with /ead-salts. 


Inosate of Copper.— The free acid and its soluble salts form with 
acetate of copper, a beautiful green-blue precipitate, which dries up to a 
light blue amorphous powder, and does not blacken when boiled with water, 
or dissolve, with the exception of a mere trace; it is insoluble in acetic 
acid, but dissolves with blue colour in ammonia. 


Inosate of Silver.— The alkaline inosates form with nitrate of silver 
a white gelatinous precipitate resembling alumina, which scarcely blackens 
on exposure to light, and dissolves to a small extent in pure water, less 
in silver-solution, and abundantly in nitric acid or ammonia. 100 pts. 
of the dry potash-salt form with silver-solution, a precipitate containing 
49°99 p.c. oxide of silver. 


Alcohol dissolves oily traces of inosinic acid; ether none. (Lievig-) 


VALERONITRILE. yay 


Azo-nucleus CN H%. 


Valeronitrile. 
GrN. Hes 


ScHLIEPER. (1846.) Ann. Pharm. 59, 15. 
Dumas, Matacuti & Lesuanc. Compt. rend, 25, 658. 
GUCKELBERGER. Ann. Pharm. 64, 72. 


Cyanide of Butyl, Cyanhydrate de Butyréne. 


Formation and Preparation. 1, Dry valerate of ammonia or yale- 
ramide is distilled with anhydrous phosphoric acid, (Dumas, &c.) 


NH?,C°H"O! = CYNH® + 4HO 
and: 
CYNH'UO? = CNH? + 2HO. 


Valeronitrile may also be produced, but not so readily, by passing 
valeramide through a red-hot tube filled with lime. (A. W. Hofmann, 
Ann. Pharm. 65, 56.) 

2. When glue (Schlieper) or casein (Guckelberger) isdistilled with chro- 
mate of potash and dilute sulphuric acid, valeronitrile passes over together 
with several other products. — 2 pts. of glue are left to swell up in 50 
pts. of water; 15 pts. of oil of vitriol added; and the mixture, after cooling, 
poured into a retort containing 8 pts. of bichromate of potash and dis- 
tilled, till, towards the end, the liquid, which becomes continually greener, 
no longer boils quietly, but begins to froth strongly. The distillate thus 
obtained, which is white and turbid, has an acid reaction, and smells 
strongly of hydrocyanic acid, is rectified over mercuric oxide, which 
decomposes the formic acid present, with evolution of gas, and retains 
the hydrocyanic acid, in the form of cyanide of mercury; and the liquid 
which first passes over, mixed with oily drops, is collected apart and 
several times fractionally rectified per se, till the oil which passes over is 
accompanied by only a small quantity of watery liquid,—then at a 
gentle heat over magnesia, to retain the benzoic acid, the receiver being 
changed as soon as, in place of a transparent, colourless oil and a clear 
watery liquid, a milky liquid gradually depositing oily drops, begins to 
pass over. The first oil is dehydrated by means of chloride of calcium, 
and slowly distilled with the thermometer; the receiver changed at 110°, 
because that which passes over at 90° is chiefly valeracetonitrile, while 
at 110°, the mixture of that body with valetronitile, and from 110° to 
140° principally the latter distils over; and this last distillate subjected 
to two more distillations, the portion which distils over between 122° and 
130° being collected apart in the former, and that which passes over 
between 124° and 127° in the latter: this last portion is pure valero- 
nitrile. (Schlieper).-- Or 1 pt. of casein is dissolved in a mixture of 
3 pts. oil of vitriol and 6 pts. water contained in a retort; a solution of 
2 pts. bichromate of potash in 10 pts. water added (a larger quantity 
would produce yalerianic acid instead of valeronitrile); the reaction 
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which ensues moderated by the addition of 14 pts. more water (30 pts. 
in all); the distillate shaken up and redistilled with mercuric oxide; the 
distillate thus obtained neutralized with chalk, and redistilled; and 
the neutral distillate subjected to repeated fractional rectification, 
whereby there is obtained, first a milky distillate mixed with drops of 
colourless oil, and ultimately the latter only. When this distillate is 
further rectified, propylic aldide passes over below 120°, and between 
120° and 140°, chiefly valeronitrile, which may be purified by repeated 
rectification, the first and last portions that pass over being set aside. 


(Guckelberger. ) 


Properties. Transparent, colourless, very thin liquid which refracts 
light strongly, sp. gr. 0:81 (Schlieper); 0°813 at 15°. (Guckelberger.) 
Boils at 125° (Schlieper); at 125° to 128°. (Guckelberger.) — Vapour- 
density = 2°892. (Guckelberger.) Smells uke bitter almond oil and 
salicylous acid (Schlieper), and has an aromatic, burning, and bitter taste. 
(Guckelberger.) Makes a transient grease-spot upon paper. (Schlieper.) 


Schlieper. Guckelberger. 
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Decompositions. Valeronitrile, when set on fire, burns with a white 
luminous flame, and without smoke. (Schlieper, Guckelberger.) — 2. In 
sunshine, it is decomposed by chlorine or bromine, with formation of 
hydrochloric or hydrobromic acid. (Schlieper.)— 8. With oil of 
vitriol (also, according to Guckelberger, when distilled with dilute 
sulphuric acid), it is resolved into sulphate of ammonia and free yvale- 
rianic acid. (Schlieper.) 


CONH® + 4HO = NH? + CMH", 


Nitric acid, hydrochloric acid, and ammonia have no action upon it. 
(Schlieper). — 4. With aqueous fixed alkalis, it is resolved with perfect 
facility into a valerate of the alkali and free ammonia (Schlieper, Guck- 
elberger);— 5. It is decomposed at ordinary temperatures by potassium, 
into cyanide of potassium, hydrogen gas, and a peculiar hydrocarbon. 


(Dumas, &e.) 


Combinations. ‘Valeronitrile dissolves with tolerable facility in water 
(Schlieper) in about four times its.volume of water. (Guckelberger.) 
It mixes in all proportions with alcohol and ether, (Guckelberger.) 


AMYL-UREA. 123 


Appendiz to Valeronitrile. 


Valeracetonitrile. 
ScHLIEPER. (1846.) Ann. Pharm. 59, 12. 


Produced in the preparation of valeronitrile from gelatin, in larger 
quantities than the valeronitrile itself, and passes over first in the rectifi- 
cation of the oil after dehydration by chloride of calcium (p.121), especially 
between 68° and 90°. The valeracetonitrile may be freed from admixed 
valeronitrile by rectifying it again, and collecting only that which passes 
over up to 76°, and then once more, collecting only up to 71°. 

Transparent, colourless, strongly refracting, thin liquid, of sp. gr. 
0°79; boils between 68° and 71°; leaves upon paper a grease-spot which 
quickly disappears; smells like valeronitrile but much more agreeably 
ethereal. 


Schlieper. 
B66 idl. cdinsiiiiindi 156° 37 GODS Ae 61°35 
BIN sesh bos ted teersrth: 28 40°94 Jes. .23 9°42 
RS OR PE eee me 24 LC a an, 11°40 
TS See ery Se ee 48 18°75 17°83 
C79N27H7AO8 .. 256 i, QULOW 00 8. 100:00 


The equation given by Schlieper for this formula, which does not quite agree with 
: ue whilaaarest y P q g 
the analysis, viz. : 


ACYHUO! + 3C4H10! + 4NH3 — 16HO = 2C*N2 1205, 
is very improbable. | 


Decompositions. 1, Valeracetonitrile is easily set on fire, and burns 
with’a faintly luminous flame. — 2. When chlorine gas is passed through 
it,a large quantity of hydrochloric acid is evolved, and the liquid becomes 
heated, and, if left in the cold, deposits white crystals of a chlorine- 
compound. — 3. With bromine, in a closed bottle occasionally opened, it 
gradually forms a bromine-compound which crystallizes in needles, and 
another which is liquid and has a terrible odour, attacking the nose 
and eyes. — 4. It is decomposed by oil of vitriol, yielding sulphate of 
ammonia, valerianic acid, and acetic acid.—5. With aqueous fixed 
alkalis also, it is resolved, even at ordinary temperatures, into valerate 
and acetate of the alkali, and tree ammonia.— Nitric acid, hydrochloric 
acid and ammonia do not exert any decomposing action upon it. 


Combinations. It dissolves in water much more copiously than 


ether. 
Mixes in all proportions with alcohol and ether. (Schlieper.) 


Conjugated Compounds. 


| Amyl-urea. 
_ OPN?PHMO? = 07(CYNH®”)Ad,O? = C(C?NH*)AdH8,0*, 


Wortz. (1851.) Compt. rend. 32, 417, 
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Produced in small quantity in the decomposition of allophanate 
[cyanurate] of amyl by ammonia. Decomposed by heated potash-ley into 
amylamine and carbonate of potash. Forms with nitric acid, crystals 
which are permanent in the air. (Wurtz. 

Wurtz has likewise obtained an ethamylurea = C'N?H'*0”, 


| Valeryl-urea. 
C®N?H"O! = 02(CNH"0*)Ad,0? = C"(C?NH?0*) AdH*,0%. 


N. Zintn. J. pr. Chem. 62, 355; N. Ann. Chim. Phys. 44, 57. 
F, MoLpENHAUER, Ann Pharm. 94, 100. 


Obtained by the action of chloride of valeryl on urea. (Zinin, 
Moldenhauer.) The action requires the aid of heat, being scarcely 
perceptible at ordinary temperatures. (Zinin.) 

The compound resembles acetyl-urea (ix, 292), but is less soluble. 
(Zinin.) Deposited from the hot aqueous solution in microscopic lamin 
having a pearly lustre, and soft and unctuous to the touch. The alco- 
holic solution yields slender ueedles, which under the microscope, appear 
like transparent four-sided prisms. Melts at 191°, and when carefully 
heated in a tube, yields a crystalline sublimate of broad iridescent lamine. 
It is nearly insoluble in cold water and alcohol. (Moldenhauer.) 


Moldenhauer, 
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May be regarded as 0?N*(H3,C!H90?)02, 


It was not found practicable, by acting upon this compound with chloride of valeryl 
to replace a second atom of hydrogen in urea by valeryl. (Moldenhaur.) 4. 


¢ Amylopiperidine. 
CN H2t — CY Ht. GUN HY — GEN TMG HE) 
Cauours. NV. Ann. Chim. Phys. 88, '76; Chem. Soc. Qu. J. 6, 181. 


Obtained by the action of iodide of amyl on piperidine. (x, 448.) 
Scarcely any action takes place at ordinary temperatures; but the mixture 
soon solidifies when heated in sealed tubes placed in the water-bath; and 
if, after the action has gone on for some days, the crystals are dissolved 
in a small quantity of water, and the liquid distilled in contact with 
fragments of caustic potash, amylopiperidine passes over in the form of 
a limpid liquid, the odour of which is both ammoniacal andamylic. After 
drying over fused potash, it is colourless and boils at 186°. Vapour- 
density = 5:'477. 
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Cahours. 
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Amylopiperidine is less soluble in water than the corresponding 
methyl and ethyl-compounds, (x, 450, 451.) 

The Hydriodate C*®NH*,HI forms large white shining lamine. 

Platinum-salt.— C”®N H*!,HCl,PtCl,— When bichloride of platinum 
is poured into a hot aqueous solution of amylopiperidine, dark, orange- 
coloured oily drops are deposited, which solidify in a few hours, pre- 
senting a crystalline aspect. On dissolving this product in dilute alcohol 
and evaporating slowly, the platinum-salt separates in very hard prisms, 
often of considerable size and of a fine orange colour, even when the 
quantity of material operated upon is yery small. (Cahours.) 4. 


Appendix to the Amylene-series 


1. Cacodyl of Valerianic Acid. | 


When valerate of potash is distilled with an equal weight of arsenious 
acid, a heavy, oily, slightly yellow liquid passes over, which has a 
penetrating, disagreeable, alliacious odour, fumes strongly in the air; 
but does not take fire spontaneously. With corrosive sublimate it forms 
a thick white precipitate, the alliaceous odour disappearing at the same 
time, and being replaced by an aromatic odour something like that of 
valerate of amyl. The oily liquid is soluble in water, and appears to 
reduce oxide of mercury. When kept for some time in an imperfectly 
closed vessel, it is entirely converted into a mass of large, hard, shining, 
four-sided prisms, which are nearly colourless, and after pressure between 
paper, inodorous: they have an acid reaction, dissolve in water, and are 
completely decomposed by oxide of silyer. (W. Gibbs, Sill. Am. J. 
[2], 15, 118; Ann. Pharm, 86, 222.) 


2. Stibamyls. 


F. Bertz. J. pr. Chem. 65, 385; Ann. Pharm. 97, 816; Chem. Soc. 
Ou. J. 9, 282. 


These compounds are formed by the action of iodide of amyl on 
antimonide of potassium, The latter substance (prepared by Lowig’s 
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process, ix, 79) is finely pulverised, with addition of about half its bulk of 
dry sand; then introduced into glass flasks, in such quantity as to fill them 
to about two-thirds, and iodide of amyl added sufficient to moisten the 
mass thronghout. After some time, and generally not till after the 
application of heat, a violent action takes place, attended with volatili- 
sation of the excess of iodide of amyl, which may be condensed by 
surmounting the flask with a distillation-tube. The flasks are then 
corked, their contents (a grey, pulverulent, coherent mass,) softened when 
cold with a small quantity of water, and emptied into a capacious 
cylinder, previously filled with carbonic acid gas. In this vessel, the 
product is repeatediy exhausted with ether; the ethereal solution, after 
it has become clear by standing, poured into a large flask filled with car- 
bonic acid, and completely distilled off after addition of water or ether. 
The residue consists of stibtriamyl, protected from the action of the air 
by the water which is still present. | 

If the stibtriamyl, prepared as above, is contaminated with free 
amylic alcohol (as when the iodide of amyl used in the preparation is 
impure) or with iodide of amyl, the following method may be adopted 
for the preparation of pure compounds. ‘The impure stibtriamyl is 
dissolved in a mixture of ether and alcohol; bromine in alcoholic solution 
carefully added till its colour just begins to be permanent; then the 
bromide of stibtriamyl precipitated by addition of a large quantity of 
water; the bromide converted into oxide of stibtriamyl, by means of 
silver-oxide suspended in alcohol; the resulting solution again precipitated 
by water; the separated oxide dissolved in hydrochloric acid and alcohol; 
the pure chloride precipitated by another addition of water, and freed 
from a small quantity of water by continued heating at 100°, and the 
use of chloride of calcium. 

Pure stibtriamyl is a transparent, slightly yellowish liquid, very viscid 
below 20°, more mobile at higher temperatures. Has a peculiar aromatic 
odour, and a bitter, somewhat metallic and very persistent taste. Sp. gr. 
= 1:1383 at 17°. In contact with the air, it fumes strongly, but does 
not take fire; it decomposes at the same time, with separation of a white 
powder. A drop of it placed on a piece of bibulous paper, and exposed 
to the air, becomes so strongly heated that the paper-fibre is charred. In 
presence of very small quantities (2 per cent.) of amylic alcohol or iodide 
of amyl, stibtriamyl is also decomposed on exposure to the air, but 
without fuming or sensible rise of temperature. It is insoluble in water; 
sparingly soluble in absolute alcohol; very easily soluble in ether. 
Heated for eight days with iodide of amyl in a sealed glass tube placed 
in the water-bath, it does not show any inclination to combine. — 
fAccording to Cramer (Pharm. Centr. 1855, 465), stibtriamyl is a transparent, tolerably 
mobile liquid, having a disagreeable alliaceous odour which excites coughing. Its 
sp. gr. is 1°0587. It is insoluble in water ; but dissolves readily in alcohol and ether, 
It fumes in the air without taking fire, and forms (by evaporation of the ethereal 
solution ?) a transparent bitter, varnish-like mass which ultimately solidifies. | 


Stibtriamyl. Berlé. 
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Stibtriamyl combines with oxygen, iodine, &c., forming compounds, 
in which Berlé supposes 1 At. of the radical to be united with 2 At. of 
oxygen, &c.; the same view, in fact, as that proposed by Lowig for the 
compounds of stibethyl (ix; 80). — For another view of the constitution of the 


compounds of metalliodal radicals, containing 1 At. metal to 3 At. of an alcohol- 
radical, see x, 523. 


Oxide of Stibtriamyl is produced by slow evaporation of an ethereal 
solution of stibtriamyl in contact with the air. There then remains a 
greyish-yellow, very viscid, resinous mass, which becomes somewhat more 
fluid when heated, but readily decomposes at a higher temperature. 
Tastes and smells like stibtriamyl. Insoluble in water; sparingly soluble 
in hydrated alcohol and in ether; easily soluble in absolute alcohol. The 
alcoholic solution precipitates the oxides of the heavy metals from their 
salts. It dissolves readily in acids, and the resulting componnds are 
precipitated from their alcoholic solutions by water. 


Chloride of Stibtriamyl.—As obtained by dissolving the oxide in hydro- 
chlorie acid, or by the method already described (p. 126), it is a yellowish, 
translucent liquid, viscid at ordinary, comparatively mobile at higher 
temperatures, heavier than water; dissolves in alcohol and ether. When 
precipitated from the alcoholic solution by water, it obstinately retains 
small portions of water and alcohol, from which it can only be freed by 
continued heating to 100°, and drying over chloride of calcium. Has a 
peculiar smell and taste, like the radical. Decomposes above 160°. 


Berlé. 
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(C!H")S8b,CP.... 412... 100-00 


Lodide of Stibtriamyl is obtained by dissolving the oxide in hydriodic 
acid and precipitating by water, or by adding iodine to the radical as 
long as it is decolorised. Very much like the chloride. Bromide of 
Stibtriamyl is prepared in like manner, and exhibits similar properties, 


Iodide. Berlé. 
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When chloride or iodide of stibtriamyl is mixed with an alcoholic 
solution of nitrate of silyer, as long as a precipitate forms, and then 
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filtered, the filtrate forms an emulsion from which, after standing for 
some time in a warm place, two liquids separate; the upper being light, 
yellow and mobile, and the lower a deep brown-red oil. The upper 
layer, when slowly evaporated, yields slender white crystals grouped in 
stars; they may be purified by recrystallisation from dilute alcohol. The 
dark red oil likewise dissolves on addition of a large quautity of hydrated 
alcohol, and the solution, after standing for some time, yields the same 
crystals. These crystals melt at about 20; the fused mass does not 
dissolve in alcohol so readily as the crystals. This salt, the only crys- 
tallisable compound of stibtriamyl, is the Mitrate of Sibtriamyl, 
(C°H™)Sb,2NO§, (nitric acid by analysis 23°39 per cent; by calculation 
22°30); itis insoluble in water and ether, but dissolves in hydrated alcohol. 
Has a peculiar metallic taste. 

By decomposing equivaleut quantities of sulphate of silver and a 
haloid compound of stibtriamyl, dissolved in alcohol, Sulphate of Stib- 
triamyl is obtained in solution. This salt was obtained only as an oily 
body, which yielded 18°03 per cent. sulphuric acid; the formula 
(C*°H")*Sb,2S0# requires 18:26 per cent. 

The white powder, formed by the action of the air upon stibtriamyl, 
is insoluble in ether, alcohol, and water; it does not dissolve in hydro- 
chloric acid, but imperfectly in fuming nitric acid; slowly in aqua-regia. 
It remains unaltered even when strongly heated, not decomposing below 
ared heat. Berlé supposes it to be (CH")*Sb,280* + 25b0*, When 
sulphuretted hydrogen was passed for some time through this compound 
suspended in alcohol, a white powder immediately separated, which 
gradually assumed an orange colour, and then formed a pulpy mass, which 
could not be filtered. After addition of a large quantity of alcohol and 
ether, the liquid, when left to stand in a warm place, deposited an orange- 
red, flocculent precipitate, which, after drying, formed a brownish-yellow 
powder, insoluble in alcohol, ether, and water; this powder decomposed 
at a very high temperature, and took fire when fuming nitric acid was 
poured upon it. Berlé regards this compound as (C'°H")*SbS’ + 2Sb8? 
(it gave 18°38 per cent. sulphur, the formula requiring 17°59), A com- 
pound, supposed to be identical with this, is formed by passing sulphu- 
retted hydrogen for some time through an alcoholic solution of oxide of 
stibtriamyl. 


Stibbiamyl. — When the product of the action of iodide of amyl upon 
iodide of potassium, instead of being exhausted with ether, was distilled 
in an atmosphere of carbonic acid, a liquid passed over, which was freed 
from undecomposed iodide of amyl by distillation over antimonide of 
potassium. The liquid thus obtained gave off when heated to 80°, a 
colourless gas, which had a peculiar odour; burnt with a bright flame 
diffusing a white smoke of antimonic oxide; was not absorbed by water; 
but when left for some time in contact with it, deposited a white coating 
of antimony on the sides of the vessel. After the gas had been driven 
off, the liquid was greenish yellow, had a peculiar aromatic odour and 
bitter taste; was tolerably mobile, and heavier than water. It was inso- 
luble in water, but miscible in all proportions with alcohol and ether. . 
Exposed to the air, it does not fume or become heated; when set on fire 
it burns with a very bright flame, diffusing a white fume of antimonic 
oxide; when heated in pure oxygen gas, it explodes with the greatest 
violence; fuming nitric acid decomposes it with considerable evolution of 
heat. This compound is Stibbiamyl. 
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When an ethereal solution of stibbiamy] is left to evaporate in the 
air, the resulting oxide absorbs carbonic acid. The radical heated for 
some time to 100° in a stream of dry carbonic acid, yielded a liquid 
similar in properties to the pure radical, but more viscid. This liquid gave 
42:19 per cent. carbon, and is regarded by Berlé as (C!’H")?5b0,CO?, 
this formula requiring 41°52 per cent. C. The haloid salts of stibbiamyl 
are gummy liquids; the sulphate and nitrate are precipitated from their 
alcoholic solutions by water in the form of gummy masses, which dry 
up to amorphous solids. 


{According to Werther (J. pr. Chem. 64, 505), the product obtained by the action 
of iodide of amyl on antimonide of potassium in an atmosphere of carbonic acid, cannot 
be distilled without decomposition : but by extracting the mass with ether, a solution 
is obtained, which, when left to evaporate in the air, appears to form the oxides of two 
radicals, one soluble and the other insoluble in ether; both yield crystallisable salts. ] 


Zinc-amyl. C°H™Zn. 
FRANKLAND. Ann. Pharm. 85, 360; Chem. Soc. Qu. J. 6, 64. 


Produced by the action of zine on iodide of amyl at 180°. 
[COHMI + 2Zn = ZnI + C¥MH"Zn.] 


It is a colourless transparent liquid, which fumes in the air, but does not 
take fire. By water it is resolved into oxide of zinc and hydride 
of amyl. 


C°HNZn + HO = ZnO + CYHMH, 


3. Stannamyls. 


A. Grimm. J. pr. Chem. Ixti. 885; Ann. Pharm. 92, 888. 


Formation and Preparation. By the action of iodide of amyl on 
stannide of sodium. — Iodide of amyl acts with violence on an alloy of 
1 pt. sodium and 6 pts. tin (ix, 92), especially if the iodide contains 
amylic alcohol, and the stannide of sodium is not mixed with sand. 
About 22 or 3 oz. of stannide of sodium is quickly pounded in an iron 
mortar with twice its weight of sand; the mixture immediately intro- 
duced into a glass flask of 5 or 6 times its bulk, and sufficient iodide of 
amyl] added to form a pasty mass; a distillation-tube then adapted to the 
flask; and the mixture left to stand for some minutes. If no action takes 
place at ordinary temperatures, the flask must be heated in the water- 
bath, but removed as soon as the materials begin to act; the action then 
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goes on rapidly and with so much evolution of heat, that the excess of 
iodide of amyl distils over completely. The flask is then to be closed 
while still hot, and the same process is pursued with several other flasks. 
The dry, yellow, pulverulent mass, which remains in the flasks after 
cooling, is then introduced into a bottle filled with ether and shaken up 
strongly several times, and the whole left to stand, without closing the 
vessel air-tight, till the ether separates quite clear. The ethereal solution is 
then decanted and the residue repeatedly treated with ether, as long as 
that liquid extracts any thing from it. The ethereal solution thus formed 
contains the following radicals: Stannamyl, C”’H™Sn; Bistannamyl 
CYH"Sn?; Methylene-stannamyl (CYH")*Sn?; Methstannamyl (C°H™)Sn?; 
Methstannbiamyl (C°H")*Sn?, These compounds may be separated by 
either of the following methods : 

A. The ethereal solution is mixed with aleohol and the ether distilled 
off; the alcoholic solution when cold, decanted from the matter which 
has separated out, then saturated with iodine, and the iodide of Alethstann- 
biamyl extracted with ether; the whole of the radical of this compound 
remains in the alcoholic solution. The mass which separates out. 
is next dissolved in ether; the ethereal solution saturated with iodine; 
the ether distilled off; and the residue dissolved in absolute alcohol. The 
alcoholic solution is now poured, with agitation, into potash-ley, which 
must not be in too great excess, whereupon a white unctuous mass is 
precipitated, consisting of a mixture of the oxides of bistannamyl, methy- 
lene-stannanyl and stannamyl, while the oxide of methstannamyl remains 
for the most part dissolved in the alcohol. The precipitate, after sepa- 
ration from the liquid, is treated with ether, which dissolves the oxides of 
bistannamyl and methstannamyl, leaving undissolved the oxides of stann- 
amyl and methylene-stannamyl. This insoluble residue is treated at a 
moderate heat with alcohol and a little sulphuric acid, whereupon the 
sulphate of stannamyl remains undissolved, while the sulphate of methy- 
lene-stannamyl passes into the alcoholic solution, and may be precipitated 
therefrom by water in the form of a tough mass which subsequently 
hardens. Or, the oxides may be treated with alcohol and hydrochloric 
acid, and the resulting solution left to evaporate: the chloride of methy- 
lene-stannamyl then crystallises out first. Lastly, the ethereal solution is 
distilled to expel the ether, and the residue treated with cold alcohol, 
which dissolves the oxide of methstannamyl and leaves undissolved the 
oxide of bistannamyl. 

B. The ethereal solution, which contains the whole of the radicals 
and has been mixed with a little alcohol, is left to evaporate slowly in 
the air. The radicals then gradually oxidise, and the oxides of stann- 
amyl and methylene-stannamyl separate out, while the rest remain in 
solution. The liquid is then diluted, and the residue again treated with 
alcohol, whereby the oxides of methstannamyl and methstannbiamyl are 
dissolved, while the oxide of listannamyl remains for the most part 
undissolved. On saturating this alcoholic solution with hydrochloric 
acid and adding water drop by drop, the chloride of methstannamyl 
separates in a state of purity, while the chloride of methstannbiamyl 
dissolves with tolerable facility, even in hydrated alcohol. 


Propertics. The stannamyls in the free state are unctuous, non- 
volatile bodies which do not possess any very characteristic odour. They 
are insoluble in water, but dissolves readily in ether. In alcohol they 
dissolve for the most part less readily in proportion as they contain more 
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tin. They are but little altered by exposure to the air, neither fuming 
nor taking fire. Fuming nitric acid oxidises them with great violence, 
generally causing strong detonation and projection of the mass, but 
without setting it on fire—When the ethereal solution is left to evapo- 
rate in the air, the radicals quickly oxidise.— Bromine added drop by 
drop to the radicals, causes a violent reaction and considerable evolution 
of heat; this effect also takes place on the addition of bromine or iodine 
in alcoholic solution. — The oxides of all the stannamyls are separated 
from their salts by ammonia. Their solutions have a strong alkaline 
reaction. All the compounds of the stannamyls are non-volatile, and 
most of them inodorous. They exhibit for the most part, but little 
tendency to erystallise. 


BIsTANNAMYL. CH"Sn’,—The oxide is a perfectly transparent mass, 
having the consistence of turpentine, and brittle in the cold. It dissolves 
very sparingly in absolute alcohol, readily in ether and in a mixture of 
ether and alcohol. 

The chloride is also a viscid, transparent mass, soluble in alcohol 
and ether. So likewise the sulphate. 
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STANNAMYL.— C”H"'Sn. [Likewise obtained by Frankland. (Chem. Soc. 
Qu. J. 6, 62).} The owide is a dazzling white, amorphous, inodorous 
powder, nearly insoluble in ether, somewhat soluble in boiling alcohol. 
Gave by analysis 40:15 and 42°53 p.c. tin, the formula C”’H™SnO 
requiring 42°75. 

The chloride is, above 15°, a thick transparent oil, but solidifies into 
a crystalline mass between 4° and 5°. It has a faint odour, like that of 
camphor, is unctuous to the touch, and burns with a bright, green-edged 
flame. Dissolves readily in alcohol and ether. 


Chleride. Grimm, 
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Sulphate, C°H™SnO,SO?,— White amorphous powder insoluble in 
water and ether, sparingly soluble in alcohol. Gave by analysis 21°90 
and 21°98 p.c. SO%, the formula requiring 22°47 p. ec. 
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METHYLENE-STANNAMYL. (C!°H1)?Sn*.—The oxide resembles that of 
stannamyl. Gave 43°87 and 44:10 and in another preparation, 43°82 
p. c. tin, while the formula (C'H")?Sn?,O requires 44:08 p. c. 


Chloride. ——- Separates from the alcoholic solution in distinct prismatic 
crystals, which melt at 70° into an oily liquid, and solidify again in a 
crystalline mass on cooling. Smells somewhat stronger than the chloride 
of stannamyl. Less soluble in alcohol. 


Grimm (mean). 
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Sulphate. — (CH")?Sn?0,S0?, — Remains as an amorphous mass, 
when the alcoholic solution is evaporated. Dissolves readily in alcohol, 
and is separated from the solution by water in the form of a white 
flocculent powder, which at 100° cakes together in a resinous mass. 
Analysis gave 13:14 p.c. sulphuric acid, the formula requiring 12:99 p. ¢. 


METHSTANNAMYL. (CH")*Sn*.—The oxide is obtained by shaking up 
the ethereal solution of the chloride with a small quantity of alcoholic 
potash-solution, then adding a large quantity of water, and leaving the 
ethereal solution of the oxide which then separates, to evaporate. 

The chloride is a faintly yellow transparent oil, which is insoluble in 
water, readily soluble in alcohol, and may be precipitated therefrom 
by water. 
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Sulphate. (C'°H")*Sn*?0,SO%. — Obtained by adding sulphuric acid 
to the alcoholic solution of the oxide; then precipitating by water; 
washing the precipitate with water; redissolving it in alcohol; and 
leaving the solution to evaporate. The salt then remains in the form of 
a transparent amorphous mass, which dissolves pretty easily both in 
alcohol and ether. Contains 10°82 p.¢. sulphuric acid (calculation 
10°35). | 
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METHSTANNBIAMYL. (C™H")‘Sn?.— Colourless oily liquid readily 
soluble in alcohol and ether. 

Oxide. —Colourless, mobile oil easily soluble in alcohol, and having a 
pleasant odour like that of jasmine. 


Grimm. 
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Chloride. (C'°H")4Sn*,Cl.— Colourless oil, soluble in alcohol even if 
hydrated, but precipitated from the solution on addition of a larger 
quantity of water. Gave by analysis 8°33 and 8:20 p.c. chlorine (calcu- 
lation, 8°11 p. ¢.) 


Iodide.—Orystallises at low temperatures, but melts easily into an 
oily liquid. (Grimm.) 


Grimm 
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HyprarGamyu. — Iodide of amyl exposed to sunshine in contact 
with metallic mercury, yields a compound similar to iodide of hydrargo- 
methyl. (Frankland, Ann. Pharm. 85, 204.) 4%. 
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COMPOUNDS CONTAINING 12 AT. CARBON. 


BENZENE Series CH, 


Benzene. CH’ 


Farapay. Phil. Trans. 1825, 440; also Schw. 47, 840 and 441; also 
Pogg. 5, 306. 

Mirscueruicu. Berl, Ak. d. W. 1834; abstr. Pogg. 29, 281; also Ann. 
Pharm. 9, 39. 

Peiicot. Ann. Chim. Phys. 56, 59. 

Mansrietp. Chem. Soc. Qu. J. 1, 244; also Ann. Pharm. 69, 162. 


Bicarburet of Hydrogen (Faraday); Benzin (Mitscherlich); Benzon (Liebig) ; 
Benzol, Phéne (Laurent) ; Fune. (Gm.) 


Formation. 1. When benzoic acid is heated with excess of lime 
(Mitscherlich), or when its vapour is passed over red-hot iron. (D’Arcet, 
Ann. Chim. Phys. 66, 99.) —2. By the dry distillation of kinic acid. 
(Wéhler.) — 3. By heating phthalic acid with lime. (Marignac, Ann. 
Pharm. 42, 217.)— 4. By passing bergamot-oil over red-hot lime. (Ohme, 
Ann. Pharm. 31, 818.)— 5. By passing fats through red-hot tubes. 
(Faraday.) — 6. By the dry distillation of coal. (Hofmann, Mansfield.) 
A good process for finding benzol in such products of distillation, is 
given by Hofmann. (Ann. Pharm. 55, 201.) 


Preparation. 1. A mixture of 1 pt. benzoic acid and 3 pts. of 
slaked lime is distilled at a gently increasing heat; and the oily benzol 
which has passed over is separated from the water, and rectified after 
being shaken up with a little potash. 3 pts. of benzoic acid yield 
1 pt. of benzene. (Mitscherlich.) 

2. The benzene obtained in the preparation of butylene (x, 66), still 
retains a certain quantity of the oil C’H®; to free it from this impurity, 
it must be melted; then, after solidification at — 18°, repeatedly pressed 
upon paper with a glass rod, so as to make the oil soak into the paper; then 
melted again, and poured out into cakes in moulds of tin-foil: these pressed 
in a hydraulic press between several layers of filtering paper which has 
been dried by heat and left to cool; and finally depriyed of all moisture 
by distillation over lime. (Faraday.) 

3. From Coal-tar. The tar which passes over in the distillation of 
illuminating gas from coal, contains, according to Mansfield and others, 
variable quantities of the following substances: sulphuretted hydrogen; 
ammonia; hydrocyanic acid; acetic acid; an oil which boils between 60° and 
70°, and becomes brown and resinous by oxidation; benzene; carbolic acid; 
aniline; picoline; pyrrol; an oil having the composition C"H*; toluene 
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GHHe- cumene C*H”*; leucol; naphthalin C*H® (in small quantity, 
approaching to i, according to the nature of the coal and the manner 
in which the process is conducted): cymene CH; chrysene, and 
anthracene. 

The tar is black, viscid, and of specific gravity 1:12 to 1:15. When 
it is distilled on the manufacturing scale in large iron vessels, ammoniacal 
gas passes over first, then water containing ammoniacal products, and a 
yellow or brown mobile oil, of sp. gr. 0°900 to 0°950, and having a 
disagreeable odour proceeding from ammonia, picoline, &¢.: this thin oil, 
the quantity of which continually increases in proportion to that of the 
water, is called light oil, crude naphtha or light naphtha. (It is purified 
in the manufactories by rectification, a portion of heavy naphtha 
(vid. inf.) still remaining in it; then by agitating the rectificate, — which 
is colourless at first, but has an offensive odour, and eradually turns 
brown from formation of resin, —with oil of vitriol, which thereby acquires 
a dark red colour; and again rectifying the coloured naphtha decanted 
therefrom. It is then colourless, free from naphthalin, and has no longer 
any unpleasant odour.) 

By again distilling the coal-tar with a fresh receiver, a yellow 
stinking oil is obtained called dead oil or heavy naphtha, which sinks in 
water, yields more or less crystallised naphthalin, and contains leucol and 
anthracene, besides oily hydrocarbons boiling between 200° and 300°, 
and. aniline. (It serves for common Jamps and torches, for preserving 
wood used in building, and for the preparation of lamp-black.) 

The residue which remains after the distillation of the heavy 
naphtha, and solidifies on cooling into a black mass called Pitch (used 
for the preparation of asphalt, and when dissolved in a small quantity of 
heavy naphtha, serving as a black iron-yarnish), gives off, when still 
more strongly heated, first a buttery mass consisting chiefly of anthra- 
cene; then a yellowish more resinous distillate; and finally, when the 
iron retort becomes, heated to redness, an orange-yellow, inodorous 
powder, which feels ‘clutinous between the fingers. In the retort there 
remains a very hard coke difficult to burn. 

When the still impure light naphtha is distilled, its boiling point 
rises, beginning at 100° and ultimately attaining 200° to 220°. ‘The last 
distillate generally yields crystals of naphthalin; the residual black 
brown mass, different from pitch, and consisting chiefly of oils resinised 
by oxidation, yields, when more strongly heated, a distillate containing, 
besides a little water, a red oil having a very peculiar odour, but little or 
no anthracene. 

When the light naphtha is several times alternately shaken up with 
dilute sulphuric acid, washed with water, agitated with dilute potash; 
washed with water, agitated with sulphuric acid, &c. &ce. till it is freed 
from all basic and acid impurities, it appears but little diminished; but 
has lost the greater part of its disagreeable odour; and no longer colours 
clean fir-wood yellow (as when it contained aniline), or frwood moistened 
with hydrochloric acid purple (from containing pyrrhol); and no longer 
destroys the cuticle. When thus purified, it begins to boil at about 100° 
about 3 of it distilling over at 150°, and ‘the greater part of the 
remaining 4 at 200°, the portion which distils over near 200°, sinking in 
water and solidifying as it cools. If in this distillation, the receiver be 
changed at every 5°, and each of the resulting distillates rectified by 
itself, also with change of receiver at ev ery 5 "(during which process, it 
ig Pind that a distillate obtained at a certain temperature, e.g. at 110° 
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to 115°, begins to boil at a lower temperature, e.g. at 90°, and rises about 
30° or 40° higher, e.g. to 120°); and if all the rectificates obtained at the 
same temperature are mixed together and again rectified, and the process 
continued in the same manner, till the whole has been ten times sub- 
jected to fractional distillation, the residues of which distillations are 
brown, especially at the beginning, —the boiling points exhibit distinct 
intervals, and there are obtained (after removal of the less volatile distil- 
lates which crystallise in consequence of containing naphthalin) five oils of 
different degrees of volatility, and smelling like rock-oil but yet differ- 
ently one from the other, and of sp. gr. from 0°86 to 0°88; viz. 

A. Oil boiling between 60° and 70°, smelling like garlic and sulphide 
of carbon, very small in quantity. It combines for the most part with 
oil of vitriol, and on addition of water, a solid aromatic substance sepa- 
rates. Perhaps a mixture of benzene, which crystallises out from it 
below — 20°, and two more volatile oils. 

B. Oil boiling from 80° to 85°, amounting to 7s of the light 
naphtha: Benzene. 

C. Oil boiling from 110° to 115°; in large quantity. May be set on 
fire, even when cold, by contact with a flame; imparts to air passed 
through it at ordinary temperatures the property of burning with a blue 
flame. Consists chiefly of toluene C“H®. 

D. Oil boiling from 140° to 145°. In large quantity. Behaves like 
cumene. Air passed through the cold oil is not rendered inflammable. 

£. Oil boiling from 170° to 174°. Forms but a small portion of 
the light naphtha (but a large portion of the heavy naphtha.) It has 
a density of 0°857 and consists of cymol C”H™ (Mansfield; see also 
Ritthausen, J. pr. Chem. 61, 74). 

a. To obtain merely the benzene, it is sufficient to repeat the above- 
described rectification five instead of ten times. The portion which 
distils over between 80° and 90° is left to crystallise at — 12°; thrown 
in a finely divided but closely pressed state on a strong cloth strainer 
which is fixed in a cylinder cooled to — 22°; and the air partially 
exhausted below the strainer by working a piston, so as to force the oil 
through it by atmospheric pressure : a Beart’s coffee-machine is very well 
adapted to the purpose. The still impure benzene which remains on the 
filter in the form of a snowy crystalline mass, is left to thaw gradually 
(the last portion generally melts at + 4° to + 5°); the remaining liquid, 
which becomes continually poorer in foreign oils, collected in several 
bottles placed one after another below the funnel; and each of these 
fractions left to freeze by itself, and again fractionally thawed till the 
whole melts at + 4° to + 5°. (Mansfield.) 

6. The portion of the light naphtha which passes over first in the 
distillation of the coal-tar, and therefore contains a smaller portion of 
the more fixed oils, is distilled from a metal still, and the vapours passed, 
first upwards into a chamber surrounded with water, (or into a worm 
tube), in which the oils that boil above 100° condense and run back, and 
then downwards into the cooling apparatus; and the resulting distillate 
rectified in the same manner, only that the temperature of the sur- 
rounding water is not allowed to rise above 80°, and the distillation 
stopped as soon as the heat in the retort begins to rise above 90°. This 
rectificate, only half of which solidifies at — 20°, is shaken up with 
one-fourth of its bulk of oil of vitriol (or better, first with 75 of its bulk 
of strong nitric acid, and then, after decantation therefrom, with + of oil 
of vitriol), and rectified (without separation from the oil of vitriol) till the 
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boiling point in the retort rises to 90°. If this rectificate, on being 
mixed with oil of vitriol, assumes a colour darker than straw-yellow, it 
must be again distilled with oil of vitriol, then washed with water and 
afterwards with an alkaline ley. The oil of vitriol frees the liquid from 
alkaloids, and oxidises the oil which turns brown and boils at 60° to 70°, 
but without acting on the benzene, even when heated. The nitric acid 
likewise purifies the liquid by oxidation: it is true that it produces a 
certain auantity of nitrobenzene, but this is left behind in the distil- 
lation. Lastly, the benzene is purified, as in the preceding process, by 
freezing, pressure, &c. (Mansfield.) 


Properties. Crystalline in the cold, of sp. gr. 0°956; at — 18° it is 
nearly as hard as lump-sugar, brittle, and pulverulent; colourless and trans- 
parent; does not conduct electricity. (Faraday.) After slow solidification, 
it forms laminz united in fern-like tufts: after rapid cooling, it resembles 
camphor or white crystalline wax. (Mansfield.) Melts at 5°5° (at 7°, 
according to Mitscherlich), expanding at the same time by ys of its bulk 
(Faraday), and solidifies again at 0° (Mitcherlich, Mansfield); in narrow 
vessels, however, it may be cooled considerably below 0° without solidi- 
fying, and then solidifies suddenly on being shaken or poured out. 
(Mansfield.) In the melted state, it is a thin oil; the bubbles which 
form on its surface when shaken quickly disappear: it refracts light 
strongly. (Mansfield.) Sp. gr. 0°85 at 15°5° (Faraday, Mitscherlich, 
Mansfield), 0°8991 at 0°. (Kopp.’— Boils at 80°4° under a pressure of 
0°76 met. (Kopp, Pogg. 72, 223); between 80° and 81° (Mansfield); at 
about 82° (Peligot); at 85°5° (Faraday); at 86° (Mitscherlich); 80°8° 
(Church, Phil. Mag. J. [4], 9, 256), and volatilises undecomposed. 
Vapour-density = 2°752 (Faraday), 2°770 (Mitscherlich, Mansfield.) — 
Smells like the illuminating gas produced from fatty substances, and 
somewhat like bitter almonds. (Faraday.) Its vapour does not produce 
narcotic effects when inhaled. (Snow.) 


Mitscher- Dumas & Nichol- 

Faraday. lich. Peligot. D’Arcet. Stas. Kopp. — son. 
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Decompositions. 1. The vapour passed through a red-hot tube is con- 
verted, with gradual deposition of charcoal, into a gaseous hydrocarbon. 
(Faraday.) The oil is very inflammable and burns with a bright, very 
smoky flame. (Faraday.) Solid benzene burns when set on fire, without 
previous fusion. (Mansfield.) Benzene volatilising in oxygen gas at 
ordinary temperatures, forms a mixture which explodes violently when 
an electric spark is passed through it. 2 vol. benzene-vapour consume in 
this manner 15 vol. oxygen-gas, 12 vol. of which with 12 vol. carbon- 
vapour form 12 vol. carbonic acid gas, and the remaining 3 yol. with 
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6 vol. hydrogen form water. (Faraday.) Air charged with benzene- 
vapour, burns from a jet with a white smoky flame or with a violet flame, 
according to the width of the jet and the velocity of the stream; 
hydrogen gas charged with benzene vapour burns in a similar manner 
with a bright white flame. (Mansfield.) —38. Benzene immersed in 
chlorine-gas and exposed to the sun, is converted, with rise of temperature 
and formation of hydrochloric acid, into crystals and an oil. (Faraday.) 
The oil consists of terchlorobenzene and the crystals of hydrochlorate 
of terchlorobenzene (Mitscherlich); according to Peligot, this transfor- 
mation does not take place in the dark.—5. Bromine dissolved in 
benzene likewise acts upon it only in sunshine, forming hydrobromate of 
terbromobenzene. (Mitscherlich.) Jodine does not act upon benzene 
even in sunshine. (Faraday.) —6. Moderately strong nitric acid has 
no action upon benzene even when distilled with it; but in the warm 
fuming acid, it dissolves, with evolation of heat, forming nitrobenzene, 
CYXH*, which partly separates in the form of an oil on cooling. 
(Mitscherlich.) Faraday observed reddening and an odour of hydro- 
cyanic acid. According to Abel, benzene is ultimately converted into 
nitrobenzene, by repeated distillation even with dilute nitric acid. — 
7. Cold anhydrous sulphuric acid converts benzene, with moderate rise of 
temperature and without evolution of sulphurous acid, into a viscid 
liquid, consisting of 5 to 6 per cent. of sulphibenzene C?H°SO’, benzo- 
sulphuric acid, C”H°,2S0%, and another acid, which forms a non-crystal- 
lisable salt with oxide of copper. With fuming oil of vitriol, the same 
products are formed; the sulphibenzene howeyer amounting to only 1 or 
2 per cent. — Formation of sulphibenzene: 


CYH® + SO? = CYH®SO? + HO. 


Common oil of vitriol has no action upon it. (Mitscherlich.)— The following 
substances have no action upen benzene: iodine in sunshine; potassium and aqueous 
alkalis at the boiling point of benzene (Faraday) ; non-fuming oil of vitriol even at the 
boiling point of benzene (Mitscherlich, Mansfield) ; aqueous chromic acid (Abel) ; 
phosgene-gas in sunshine (Mitscherlich); pentachloride of phosphorus. (Cahours.) 


Combinations. Benzene dissolves very sparingly in water, imparting 
a strong cdour to it. (Mitscherlich. ) —_ 

It dissolves small quantities of phosphorus, sulphur, and iodine (the 
last with crimson colour: Faraday), more at a boiling heat, the excess 
separating on cooling. (Mansfield.) 

It dissolves bromine. (Mansfield. ) 

It dissolves in wood-spirit. (Mansfield.) _ 

It dissolves very sparingly in alcohol, and is separated therefrom by 
water, (Faraday.) A mixture of 1 vol. benzene and 2 vol. alcohol of 
sp. gr. 0°85 gives a good light in lamps; but an addition of alcohol makes 
the flame duller, and an addition of benzene, more swoky. (Mansfield.) 

It dissolves very sparingly in ether. (Faraday, Mitscherlich.) 

It dissolves readily in acetone, separating the water from that liquid 
if hydrated. (Mansfield.) _ 

It dissolves large quantities of oils both fixed and volatile, (Faraday, 
Mansfield), also camphor, wax, mastic, caoutchoue and gutta percha, 
small quantities of gumlac, copal, anime and gamboge, a tolerably large 
quantity of quinine, small quantities of morphine and strychnine, but no 


cinchouine. (Mansfield. ) 
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Carbolic Acid. 
C??H&O? = OPH? Oe 


REICHENBACH. Schw. 66,301 and 345; 67,1 and 57; 68, 852. 
Runa. Pogg. 31,69; 32, 308. 
Laurent. WV. Ann. Chim. Phys. 3,195; also J. pr. Chem. 25, 401. 


Creosote (from xpéas, flesh and cwfew, to preserve), Phenol, Hydrate 
of Phenyl, Hydrated oxide of Phenyl, Phenic acid, Phenous acid, Spirol, 
Salicon | Vefune|.— Reichenbach, obtained, in 1832, from wood-tar his 
creosote, and Runge in 1834, from coal-tar, his carbolic acid; Laurent also in 
1841 obtained from coal-tar, his hydrate of phenyl], and gave a correct ana- 
lysis of it. His investigations, as well as others of more recent date, showed 
that these three substances differ from one another only in their several 
degrees of purity. According to Gorup-Besanez (Ann. Pharm. 78,231, 
86,223; 96, 39) creosote (apparently that which is prepared from beech- 
tar) is essentially different from Laurent’s phenic acid, inasmuch as it gives 
different results by analysis and totally different products with chlorine 
and nitric acid. But to establish this point, he should have examined 
creosote prepared by himself, not that procured from a manufactory. 
Volckel also (dunn. Pharm. 86, 66) regards creosote as different from 
hydrate of phenyl, but assigns to it a formula different from that given 
by Gorup-Besanez. Lastly from the experiments of Williamson and 
Fairlie (Chem. Soc. Qu. J. 7, 232), it appears that coal-tar creosote con- 
tains, besides hydrate of phenyl, the homologous substance C4H®O? which 
may be separated by fractional distillation. 


Sources. In castoreum (Wohler), and in cows’, horses’; and human 
urine. (Stadeler, Ann. Pharm. 67, 360; 77, 17.) 


Formation. By the dry distillation of wood (Reichenbach), of coal 
(Reichenbach, Runge, Laurent), of bones (Reichenbach), of gum benzoin 
(i, Kopp), of the resin of Xantorrhea hastilis (Stenhouse), of salicylic 
acid (when rapidly heated), of alkaline salicylates and of saliretin 
(Gerhardt), of salicin with lime (Stenhouse), of kinic acid (Wéhler), of 
chromate of pelosin. (Bodeker.) 


Preparation. 1. From Beech-wood Vinegar. — This substance contains 
from 1 to 14 per cent. of creosote, which rises to the surface as an oil, when the liquid 
is saturated with common salt or sulphate of soda. — The liq uld is saturated by 
agitation with effloresced Glauber’s salt at 70° to 80°, at which tempera- 
ture it dissolves the largest quantity of that salt; the brown oil, 
amounting to 5 per cent. which rises to the surface, and consists of 
creosote, acetic acid, a small quantity of eupione and other oils, removed 
before it sinks to the bottom and mixes with the crystals of Glauber’s 
salt; separated, after standing for several days in a cool place, from the 
acetic acid which rises to the surface, by removing the latter, and from 
the crystallising Glauber’s salt by straining through linen; and then 
shaken up warm with carbonate of potash to free it from the remaining 
acetic acid. The oil which has been decanted from the alkaline liquid 
containing acetate of potash, and has become thicker, is distilled 
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with water from iron retorts, care being taken to avoid percussive ebul- 
lition and not to burn the copious brown residue; the pale yellow oil 
which has passed over and assumes a deep brown colour on exposure to 
the air, briskly agitated with very dilute phosphoric acid to extract the 
ammonia; the acid liquid then removed; the oil shaken up with fresh 
phosphoric acid; freed from the acid by repeated washing with water, — 
then again briskly agitated with an equal weight of warm dilute phos- 
phoric acid; and distilled with this acid, the watery part of the distillate 
being repeatedly poured back, till but little more creosote passes over, 
and the oily residue is thrown about in the water in thickish lumps. 
(There still remain small quantities of acetate and phosphate of potash 
and ammonia.) The colourless oil which has passed over is further 
dissolved, after decantation of the watery distillate, in cold potash-ley of 
sp. gr. 1:12, the layer of eupione which rises to the surface when the liquid, 
milky at first, is left at rest, being removed, and freed from the remaining 
creosote by repeatedly washing it with a weaker solution till the eupione 
has become tastless; the whole of the solutions containing an impure 
compound of creosote and potash united; the mixture gradually heated 
to the boiling point in an open vegsel, during which an admixed 
oil rapidly absorbs oxygen and becomes resinised; the mixture, which has 
become black-brown, treated, after cooling, with a snflicient quantity of 
sulphuric acid to set free all the creosote, which then exhibits a brown 
colour; and this creosote decanted while hot from the sulphate of potash, 
and distilled in a capacious glass retort, the distillation, however, not 
being continued to dryness or till the brown resinous residue begins to 
char: on this account the bottom of the retort should be surrounded with 
sand. The water contained in the creosote to the amount of 10 per 
cent. produces violent percussion during this process. This treatment 
with potash and sulphuric acid, and the distillation, are repeated from 
twice to four times, till the potash-solution, when heated in the air, no 
Ionger turns brown, but only slightly reddish. The creosote separated 
from this solution by sulphuric acid, is well washed with water and recti- 
fied, and potash-ley dissolved in it in just sufficient quantity to redden 
turmeric perceptibly, in order to keep back the remainder of any acid 
that may be present; the liquid then distilled over alcohol, as long as 
the creosote passes over without colour, at which stage of the process the 
residue amounts to about 4 or 5 times the volume of the potash-ley used; 
and the distillate, which should not turn brown even after several days’ 
exposure to the air, several times rectified over alcohol, the anhydrous 
creosote which passes over after the percussive ebullition has ceased, and 
the heat has been raised, being collected apart, and a little oil left in the 
retort to prevent browning and burning, and the consequent necessity of 
repeating the entire process from the beginning, (Reichenbach.) 

9. From Beech-tar. — This substance contains, besides 20 to 25 per cent. of 
creosote: water, ammonia, hydrocyanic acid, acetic acid, eupione, an oil which turns 
brown and becomes resinised by exposure to the air, picamar, kapnomor, brown mouldy 
[and resinous] matters, paraffin, sebacic acid and oleic acid. (Reichenbach.)—q, The 
oily portion of the tar is distilled off in iron retorts, at a heat not suffi- 
cient to produce either tumefaction or charring, leaving 40 per cent. of 
pitch, which should have such a consistence that it is brittle in the cold 
but plastic at the heat of the hand. The acid watery layer, amounting 
to 15 p.c. of the two, is then decanted from the heavy oil which has 
passed over, and if above this watery layer there floats a light oil chiefly 
consisting of eupione, this is also removed. . The lower oil is then 
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distilled at a gradually increasing heat, the oil which first passes over 
being set aside as long as it floats upon water; the distillation stopped as 
soon as the appearance of heavy whitish-yellow vapours indicates the 
copious evolution of paraffin; and the whole of the oils thus obtained, 
separated by repeated distillation, with change of receiver, into an oil 
rich in eupione, which when redistilled to the end, yields a product 
that floats upon water, and an oil rich in creosote, which from the very 
beginning yields a product sinking in water. Carbonate of potash is 
then added to the latter, with heating and agitation, till it no longer 
causes effervescence, and a small sample of the oil shaken up with water 
no longer reddens litmus; and the oil, after cooling at rest, is separated 
from the saline ley containing acetic acid, and rectified, setting aside the 
first portion of the distillate, in case it floats on water, and taking care 
not to burn the portions near the sides of the vessel: for this last reason 
the liquid should not be distilled to perfect dryness. The distillate is 
then repeatedly treated (as in the preparation from wood-vinegar) with 
phosphoric acid and water; distilled over phosphoric acid; dissolved in 
like manner in potash; the solution freed from the eupione which rises to 
the top, and heated in the air; the creosote separated by sulphuric acid 
and distilled; and the process repeated, from the treatment with potash 
onward, just as in the preparation of creosote from wood-vinegar. — 
(p. 140; from the words: the colourless oil which has passed over is further dissolved, 
&c. down to: and the consequent necessity of repeating the entire process from the 
beginning.) — In the distillation of creosote from coal-tar or animal tar, the 
treatment with carbonate of potash may be dispensed with; but the 
separation of the ammonia by phosphoric acid requires greater care. 
(Reichenbach. ) 

6. Tar obtained from hard wood is distilled in a copper still of treble 
capacity, the portion which first passes over being rejected, and the dis- 
tillate not collected till a very acid liquid passes over, from which water 
throws down an oil, and the fire removed as soon as the liquid in the 
retort begins to decrepitate. The distillate is neutralised with carbonate 
of potash and distilled with a large quantity of water; the oil which 
first passes over and floats on water removed; and the distillation conti- 
nued, the water which passes over being repeatedly poured back into the 
still till the quantity of the heavy oil no longer undergoes any consider- 
able increase. This heavy oil is dissolved in potash-ley of sp. gr. 1°12; 
the eupione which rises to the surface taken off; the alkaline liquid, 
which contains an equal quantity of eupione in solution, distilled with its 
own yolume of water, which must be renewed from time to time, as long 
as any eupione passes over; a quantity of dilute sulphuric acid equal to + of 
that which is required to neutralise the potash, then introduced into the 
still; and the distillation continued, whereupon creosote containing eupione 
is first obtained, and then a small quantity of pure creosote; lastly, the 
contents of the still are slightly supersaturated with sulphuric acid; and, 
by further distillation, changing the receiver and pouring back the water, 
till no more oil distils over, the greater part of the creosote free from 
eupione is obtained. This pure creosote, together with the creosote-water 
which passes over with it, is mixed in a still with just sufficient potash- 
ley to give ita slight alkaline reaction, and rectified, the water being 
repeatedly poured back as before. Lastly, the creosote, after being 
mechanically separated from the water, is distilled from a glass retort in 
the sand-bath, the receiver being changed and the neck of the retort 
dried as soon as all the water has passed over. Should the creosote thus 
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obtained turn red on exposure to the air, it must be redistilled in the 
same manner. (Kd. Simon, Pogg. 82, 119.) 

ce. Wood-tar is distilled with a small quantity of sand, and the oil 
which sinks in water is collected apart. This oil is then mixed in a 
basin with twice its bulk of water, to which sulphuric acid has been added 
in sufficient quantity to make the oil float upon it; gradually heated to 
the boiling point; and kept in a state of ebullition for some minutes. The 
brown oil, after cooling, is separated from the colourless acid liquid below; 
rectified; again treated with the above-mentioned acid liquid, whereby it 
is again turned brown; once more rectified; the pale yellow rectificate 
dissolved in a quantity of potash-ley not sufficient to dissolve the whole 
of the creosote; the oil rich in eupione which floats on the top removed; 
the alkaline solution heated with the above-mentioned acid liquid; the 
coloured creosote which separates, removed, washed by agitation with 
water, and rectified after being mixed with sufficient potash to give it an 
alkaline reaction; the colourless oil mixed with a small quantity of potash- 
ley and set aside for some weeks in an open bottle placed in a cellar; 
and the liquid, which has then become brown, carefully rectified, By 
this method, a large quantity of potash is saved. (Hiibschmann; Ann. 
Pharm. 11, 40.) 

7. d. The heavy yellow oil distilled from wood-tar by Reichenbach’s 
process (pp. 140, 141) is dissolved in potash-ley; heated to the boiling-point 
with dilute sulphuric acid; the separated creosote distilled with water; 
and these operations repeated several times. To purify the creosote thus 
obtained from certain oils which cause it to turn yellow by keeping, it is 
dissolved in excess of strong solution of potash; the solution mixed with 
water, and the separated 011 removed; the clear solution boiled for some 
time in a still, whereupon a colourless oil of nearly the same density as 
the water passes over with it; and the boiling continued till the milky 
water likewise containing creosote which passes over, becomes clear on 
addition of dilute potash. The dark yellow compound of creosote and 
potash remaining in the still is then mixed with dilute sulphuric acid in 
such quantity as to leave it slightly alkaline, and distilled, whereupon 
colourless creosote passes over with the water. The creosote thus 
obtained began to boil slightly at 100°; and as the boiling point steadily 
rose, creosote distilled over with the water; between 200° and 208°, the 
thermometer rose but slowly, and colourless anhydrous creosote then 
passed over; above 208°, the distillate consisted of creosote having a faint 
yellow colour; and at 220°, a small quantity of brown-black substance, 
viscid while warm, solid in the cold, and still containing creosote, 
remained in the retort. On rectifying the creosote which had passed 
over between 200° and 208°, the greater part distilled between 200° and 
205°, the smaller portion between 205° and 209°; the last portion of the 
distillate had a yellowish colour, and in this distillation also there 
remained a small quantity of viscid matter which solidified on cooling. 
(Volckel, Ann. Pharm. 86, 66.) 4{.— A sample of crude creosote pre- 
pared from beech-tar by Reichenbach’s process began to boil at 90°, the 
boiling point steadily rising, and by far the largest portion distilling 
over between 203°5° and 208°. On again rectifying this portion, setting 
it aside for a day with fused chloride of calcium and rectifying once 
more, the boiling point remained constant for some time at 208°5 and 
then slowly rose. (Gorup-Besanez, Ann. Pharm. 86, 223.) Gorup- 
Besanez is of opinion that creosote boiled for some time with strong 
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potash-ley, as in VOlckel’s process of purification, undergoes a slow 
decomposition (see p. 146). 4. 


[Respecting the preparation of creosote, see also Kriiger, Repert. 47, 273); 
Buchner (Repert. 49, 84); Kone (Ann. Pharm. 16, 63); Cozzi (Reperé. 55, 69.) 


3. From Coal-tar.—a. Preparation of Runges Carbolic acid. — 
12 pts. of the oil obtained by distilling coal-tar with oxide of copper, 
are mixed with 2 pts. of lime and 50 pts. of water, and the mixture set 
aside for eight hours and frequently shaken; the brown-yellow watery 
filtrate thence resulting, boiled down to one-fourth, whereby aniline, 
leucol and pyrrhol are driven out; the liquid filtered when cold; the 
impure carbolic acid precipitated from the filtrate by hydrochloric acid in 
the form of a brown oil; this oil washed with water, after the aqueous 
liquid has been decanted off; then distilled with water till 2 of the oil 
has passed over (the brown-black pitchy residue contains rosolic and 
brunolic acids); the distillate, which is milky at first, but afterwards 
deposits clear oily drops, mixed with a quantity of water sufficient to 
dissolve the oil, and precipitated by subacetate of lead; and the curdy 
precipitate of carbolate of lead, after washing and thorough drying 
(which is most easily effected after the addition of a small quantity of 
sulphuric or hydrochloric acid), subjected to dry distillation, whereupon it 
melts, and gives off carbolic acid (or water at first, if not thoroughly 
dry,) in the form of a yellow oil, which, by rectifying with a fresh 
reeiver, may be obtained colourless and free from water. — The easiest 
method of obtaining a pure product, is at once to distil the carbolic acid 
contained in the above-mentioned milky distillate, first with water, then 
with 4 or 5 per cent. of hydrate of potash. (Range.) — In the distillation 
of the lead-precipitate, neutral creosote passes over first, and then acid creosote, which, 
from partial decomposition by heat, contains acetic acid, kapnomor and other products, 
and is therefore not completety soluble in potash. (Reichenbach, Pogg. 31, 497.) 

b. Preparation of Hydrate of Phenyl, according to Laurent. — Coal- 
tar is distilled till anthracene begins to pass over; the resulting oil recti- 
fied, collecting apart the portion which distils over between 150° and 200°; 
this portion mixed with saturated potash-ley and pulverised hydrate of 
potash, whereby it is immediately converted into a white crystalline 
magma; this substance dissolved in hot water; the oil which rises to the 
surface removed; the lower alkaline liquid neutralised with hydrochloric 
acid; the impure hydrate of phenyl, which rises to the surface as an oil, 
washed witha little water, digested over chloride of calcium, rectified 
several times, and gradually cooled to — 10° in a closed bottle; and the 
resulting crystals of pure hydrate of phenyl, freed from the remaining 
fluid portion by inverting the bottle over another, care being taken to 
exclude the air, which might give up water to the crystals. (Laurent.) 
— The tedious fractional distillations involved in this process may be 
considerably abridged by introducing into the portions which boil between 
186° and 188°, a few crystals of pure hydrate of phenyl; a considerable 
portion of the liquid then solidifies after a while in colourless needles, 
which, when separated from the liquid, distil at 184° and yield a subli- 
mate of pure hydrate of phenyl. (Williamson & Scrugham, Chem. Soe. 
Qu. J. 7, 237.) 

When less carefully prepared, creosote may contain: 1. Water. A 
few drops of the creosote heated in a test-tube a little above 100°, deposit 
a film of moisture. —2. Ammonia. Water saturated with such creosote 
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does not remain clear when mixed with neutral acetate of lead, but forms 
a greasy precipitate soluble in alcohol. — 8. Acetic acid may be suspected 
when the creosote reddens litmus. —4. Hupione. The solution of such 
creosote in concentrated potash gives up the eupione on dilution with 
water, the eupione then rising to the top. — 5. Hastly oxidable oil which 
quickly turns brown, Creosote thus contaminated turns brown in a day on 
exposure to the air. Its solution in a treble quantity of strong potash 
turns brown instead of remaining colourless or assuming merely a faint 
red tint. Its saturated aqueous solution forms with a drop of ferric 
sulphate, not a red-brown but a black-brown precipitate. — 6. Picamar. 
Such creosote tastes bitter. A drop of it dissolved in alcohol containing 
a small quantity of baryta-water forms a white precipitate. It may be 
purified by twice distilling it with water, till only a small quantity of oil 
passes over with the water. The picamar being less volatile remains 
behind. — Kapnomor, which deprives the creosote of its corrosive action 
(J. pr. Chem. 1, 18), and a principle of tremendous emetic power 
(Pogg. 29, 62), are also found in badly-prepared creosote. (Reichenbach. ) 

Pure carbolic acid should impart to fir-wood, on addition of hydro- 
chloric acid, a pure blue colour; a green colour indicates the presence of 
aniline; a brownish colour that of pyrrhol. — It ought not to turn brown 
in the air, even after addition of ammonia; and it should produce with 
ferric sulphate, not a red but a pure lilac colour. (Runge.) 

Creosote adulterated with at least 40 per cent. of alcohol, forms a 
turbid mixture when shaken up with six times its volume of almond-oil 
at 20° to 30°; alcohol likewise diminishes its specific gravity. (Lepage, 
J. Chim. med. 23, 491.) 


Properties. Ph. (hydrate of phenyl) crystallises at ordinary tempera- 
tures in long colourless needles, belonging to the right prismatic system, 
sp. gr. 1:065 at 18°; (1:0627 according to Scrugham); melts at 34° to 35°; 
boils at 187° to 188° (at 184° according to Scrugham); smells very much 
like creosote, attacksthe skin likethat substance, and does not redden litmus. 
(Laurent.)—Carb. (Runge’s carbolic acid) is a colourless oil of sp. gr. 1:062 
at 20°; refracts light strongly ; crystallises under certain circumstances 
[when more completely dried at in long needles which do not melt till heated 
above 15°; boils at 197°5°; has an empyreumatic odour, like that of casto- 
reum, and a strong, burning, caustic taste. On the skin, it forms brown and 
white spots, which turn red in a minute, and peel off after a few days. 
Its aqueous solution causes pain when introduced into the eye or into 
wounds (in the latter case producing coagulation of albumin, but not 
stopping the blood); plants immersed in it quickly wither. Neutral. A 
deal-shaving moistened with its solution in 300 pts. water, and then with 
hydrochloric or nitric acid, acquires in half-an-hour a beautiful blue 
colour, which is not destroyed by chloride of lime. (Runge.)— 
The piece of wood is soaked in aqueous carbonic acid, dipped for a moment into dilute 
hydrochloric acid, and then exposed to the sun. (Stideler.) Fir-wood, even when 
simply moistened with hydrochloric acid, often exhibits a blue, violet or green colour on 
exposure to sunshine. (Wagner, J. pr. Chem. 52, 451.)—Kr. (creosote) is a 
transparent, colourless oil, of sp. gr. 1:037 (1:040, according to Gorup- 
Besanez, which does not solidify at — 27° [on account of the presence of 
water?|; refracts light more strongly than sulphide of carbon. It has the 
consistence of almond-oil; forms at 20°, drops three times smaller than 
those of water; makes grease-spots on paper which disappear in a few 
hours; does not conduct electricity; expands from 100 to 116° yol. when 
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heated from 20° to 203°; boils at 203° under a pressure of 0°72 met.; 
distils unchanged and without residue; volatilises completely in a few 
days when exposed to the air on glass; has a repulsive penetrating odour, 
at a distance like castoreum, when close, something like smoked meat; 
its taste is extremely burning and caustic (with sweetish after-taste); it 
corrodes the tongue, and is perfectly neutral. Kr. smeared on the skin, 
and washed off after a minute, leaves a spot which looks as if it had 
been singed, but is neither inflamed nor painful, and after a few days 
becomes brittle, the cuticle scaling off. In the eye or in wounds, it 
instantly produces a violent burning pain. Plants are killed by it, and 
likewise small animals, with convulsions. (Reichenbach.) Even dogs are 
killed by a few drops of it in a quarter of an hour, with convulsions, 
(Wohler & Frerichs, dnn. Pharm. 65, 344.) 


Laurent, Gerhardt, 

Hydrate of Phenyl. Jrom Coal-tar. from Salicylic acid, 

2 Osta. se 72 1625 Gir wil Ait S iets 76°04 

[24s Leek 6 Obie baw td Bh a. cnet 6°58 

At 9 Se TA Pa 16 Lao ee. 16°23 17°38 

CS trees 94 1OWO Fe FO0°O0 Ek .nk: 100-00 

Creosote. 
Gorup-Besanez 

Ettling. (mean of 8 analyses.) Deville. Volckel, 
i eae he eam 79°21 72°30 72°54 Fa ye ie 
RA “FO 7°87 7°92 7°60 A Ose cee Lie eee en 
2 t6 4S 5.21760 16°87 20°10 1U°SOsoee BSA. 20°45 
100°00 .... 100°00 100°60 .... 100°00 .... 100°60 .... 100°00 .... 100°00 


In Reichenbach’s creosote analysed by Ettling, Liebig (Ann. Pharm. 
6, 209) suggests with reason that there was still water present. — 
€. Gorup-Besanez deduced from his analyses above-quoted the formula 
C*HO* which requires 76°47 C and 7°84 H. Voélckel regarded the 
creosote analysed by Gorup as impure, and attempted to purify his own 
by boiling with dilute potash (see page 142). For the creosote thus 
purified he deduced from his analyses the formula C*HO%, which requires 
72°72 C and 7:07H. — On the other hand, Gorup, in a subsequent memoir 
(Ann. Pharm. 96, 39), states that creosote is gradually decomposed by 
boiling with potash. By dissolving creosote in strong potash-ley, boiling 
the solution for 5 hours on 7 successive days, till the milky liquid which 
distilled became clear on addition of dilute-potash (p. 142), then distilling 
the residue with sulphuric acid, and rectifying, a colourless creosote was 
obtained having the sp. gr. 1:057 at 13°, boiling between 202° and 210°, 
and dissolving completely in dilute potash and in acetic acid (a character 
which Vélckel considers as essential to pure creosote). It gave by analysis 
74°76 to 74:98 C and 7'78 to 7:84 H, numbers corresponding pretty nearly 
with the formula C*H*O*, which requires 75:39 C and 785 H. On redis- 
solving this creosote in potash, boiling the solution for five hours on four 
successive days, and separating the creosote from the residue as before, 
the amount of carbon was found to be diminished, analysis giving 
73°58 p.c. C and 7°68 H; and by again boiling this creosote with potash 
and separating as before, a small quantity of distillate was obtained, 

Vou. xT: L 
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which gave 73°43 and 73°72 p.c. C, and 7°72 and 7-71 p.c, H, numbers 
agreeing pretty nearly with the formula C4H'*504, which requires 74:08 C | 
and 7:45 H. The quantity of creosote was diminished at each boiling with 
potash, so that a pound was ultimately reduced to a few grammes; and 
moreover in each case the liquid which distilled over at a certain time 
from the commencement of the boiling, gradually acquired by exposure 
to the air a purple-violet colour, the production of which was accelerated 
by addition of potash; but after the boiling had been continued for a still 
longer time, the distillate remained colourless on exposure to the air, even 
after addition of potash. These phenomena are regarded by Gorup as 
indicative of gradual decomposition, which he supposes to consist in the 
substitution of oxygen for hydrogen. The potash with which the creosote 
had been boiled, always gave off carbonic acid on addition of sulphuric 
acid. — Deville’s analyses (quoted by Gerhardt, Zraité de Chim. org. 3, 20) 
are extracted from a paper published by that chemist in 1843; the third 
of these analyses was made with creosote prepared by Reichenbach him- 
self; the other two with products prepared by Pelletier. The results of 
these analyses differ considerably from those of Ettling and Gorup, and 
do not agree very well with the formula subsequently given by Deville, 
viz. C*H'*O4; but they agree very nearly with those obtained by Volckel. 
— Williamson, from experiments made by Fairlie (Chem. Soc. Qu. J. 
7, 232) concludes that creosote (from coal-tar) is mainly a mixture of 
hydrate of phenyl with the homologous substance hydrate of cresyl 
C“H®O?. Probably the samples of wood-tar creosote analysed by Gorup- 
Besanez and others were similarly constituted. Atall events, the formula 
C*H'*O* given by Gorup is nearly intermediate between C’H*°O? and 
C¥EH°O*. 4, | 

The radical theory assumes the existence of a radical, Phenyl = 
CHS, and an oxide of phenyl C’H°O, the hydrate of which C“’H°O,HO, 
is carbolic acid. According to this view, carbolic acid should be regarded 
as an alcohol, whereas it rather exhibits the relations of an acid aldide; 
and in that character it is represented by the above formula C”H*,O*, 
(first assumed by Laurent, /ev. scientif. 14, 341), the basis of which is not 
CH‘, but the actually existing compound C”H°. 


Decompositions. 1. Kr. may be set on fire in a heated spoon or in a 
wick, and burns without residue, producing a white very smoky flame 
(Reichenbach); a yellow very smoky flame (Runge); a smoky flame 
(Laurent). — 2. Kr. does not become coloured by exposure to air and 
sunshine, but assumes a reddish tint when exposed to the air after very 
long boiling or when mixed with aqueous potash or ammonia (Reichen- 
bach); compare p. 149.-— 3. Kr. passed very slowly by drops through a ved- 
hot porcelain tube, is resolved into a combustible gas loaded with naph- 
thalin vapour; into crystallised naphthalin, and hard, iron-black, graphite- 
like, rolled up laminw of charcoal, which do not burn at a red heat; 
together with a small quantity of tasteless, greasy soot, containing a 
substance which dissolves readily in aleohol. (Reichenbach, comp. 
Hofmann, Ann. Pharm. 55, 205.) 

4, Ph, is converted by chlorine into hydrochloric and bichlorocarboli¢ 
acids, then into terchlorocarbolic acid; and by bromine, with great evolu- 
tion of heat, into hydrobromic and terbromocarbolic acids. (Laurent) : 


[C2H%O? + 6Cl = CPHFCBO? + 3HCl). 
Chlorine-gas absorbed by cold Kr. forms hydrochloric acid and a brown 
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resin; from ereosote-water chlorine gas throws down a red oil. When 
chlorine gas is passed into creosote, the liquid becomes turbid, subse- 
quently giving off hydrochloric acid, and acquiring, first a brownish, 
then a red purple colour; no definite product appears to be formed. 
(Gorup-Besanez.) Lromine dropped into Kr. forms a rose-coloured 
mixture, with rise of temperature and a crackling hissing noise; from 
creosote-water it throws down a yellow-red oil. Alcoholic (but not 
aqueous) iodine precipitates from creosote-water a -dark-coloured oil. 
(Reichenbach.) — Kr. is not perceptibly altered by distillation with an 
equal weight of iodine. (Guyot, J. scienc. phys. 5, 230.) 

5. Chloride of lime converts Kr. into a resinous body. —6, Ph. 
treated with chlorate of potash and strong hydrochloric acid, the action 
being ultimately assisted by heat, is converted, first into a red-brown, 
crystalline pasty mixture of chloranil, and a red, viscid, fetid resin, which 
may be extracted by cold alcohol, and when distilled, melts, forms char- 
coal, yields a distillate containing a large quantity of hydrochloric acid, 
and a red solidifying oil consisting of terchlorocarbolic acid, and is finally 
converted into a light yellow crystalline mass of chloranil. (A. W. 
Hofmann, Ann. Pharm. 52, 57.) 


CVH6O? + 10Cl + 20 = C¥Cl40# + 6HCl (Hofmann). 


Kr. also yields chloranil (Laurent, Compt. rend. 19, 574). — 4. According 
to Gorup-Besanez (Ann. Pharm. 86, 237), the products of the action of 
hydrochloric acid and chlorate of potash upon creosote are Hexachloraxy- 
lone C*Cl°H®O*, and in smaller quantity, Pentachlorxylone C*CH'O®. ¥. 
—7. Nitric acid dropped into Ph. produces a rattling hissing noise, and 
at a boiling heat converts it into picric acid. (Laurent): 


C?H6O? + 3NO° = C?(NO*)3H30? + 3HO. 


Carb. forms, even with dilute nitric acid, a red-brown mixture, which, 
when the nitric acid is in excess, deposits a black resin. (Runge.) Kr. 
treated with strong nitric acid becomes heated, gives off red fumes, with 
sufficient violence to cause spirting, and acquires a dark brown colour. 
(Reichenbach.) — Laurent (Compt. rend. 19, 574), by boiling Kr. with 
dilute nitric acid, obtained picric acid, oxalic acid, and a brown resin 
which, when subsequently treated with ammonia and nitric acid, was 
resolved into picric acid and two other nitro-acids, which formed yellow, 
lamine and needles with ammonia. (Comp. Gorup-Besanez, Ann. Pharm, 232) 
— 8. Oil of vitriol dissolves Ph. with slight elevation of temperature 
and in all proportions, yielding a colourless mixture in which sulpho- 
- carbolic acid is formed. (Laurent). — A mixture of Carb. with + pt. 
oil of vitriol is colourless, but assumes a rose-colour at the boiling heat; 
a mixture with 3 pt. oil of vitriol is pale yellow and becomes yellowish 
red on boiling; with excess of oil of vitriol, a pale yellow mixture is 
formed, which, at a boiling heat, gives off sulphurous acid and becomes 
black-brown. (Runge.) Kr. forms with 54, pt. of common or of fuming 
oil of vitriol, a rose-coloured mixture, which, on exposure to the air, 
becomes milky from absorption of water, limpid creosote afterwards 
separating out. With a larger quantity of oil of vitriol, a purple-red 
mixture is produced; with a still larger quantity, a black-red transparent 
mixture, which when boiled gives off sulphuric acid and becomes black 
and opaque, Oil of vitriol, distilled with excess of Kr. is completely 
L 2 
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decomposed, creosote distilling. over at first and afterwards sulphur, 
When Kr. is distilled with excess of oil of vitriol, it is completely decom- 
posed, sulphurous acid being evolved, and the mass frothing up, blackening 
and solidifying into a carbonaceous mass. (Reichenbach.) — Anhydrous 
sulphuric acid decomposes Kr. immediately, with deposition of finely- 
divided charcoal. (A. Vogel, Junr. J. pr. Chem. 238, 512.) — Kr. forms 
with oil of vitriol a purple-red mixture containing a compound which 
forms a baryta-salt, soluble, but quickly decomposing when the solution 
is evaporated. (Gorup-Besanez.)— A mixture of sulphuric and nitric 
acid acts violently on creosote, forming a yellowish-red solution, which, 
when largely diluted with water, yields a small quantity of whitish- 
yellow, amorphous, explosive substance. (Gorup-Besanez.) 

9. Ph. immersed in aqueous chromic acid immediately turns black. 
(Gerhardt.) — Bichromate of potash added to creosote-water slowly 
throws down a brown resin. Aqueous manganic acid dropt into Kr, 
becomes brown, the creosote at the same time turning red. <A small 
quantity of creosote-water added to aqueous manganic acid throws down, 
a brown oxide; excess of creosote-water forms a yellow precipitate 
soluble with yellow colour in alcohol. Boiling aqueous molybdic acid is 
converted into brown molybdic oxide, the creosote assuming a yellowish- 
red colour. (Reichenbach.) —10. Ph. as well as Kr. dropt upon peroxide 
of lead causes evolution of heat and slight hissing, and on subsequent 
boiling with water, forms a substance containing protoxide of lead. 
(Laurent). — No decomposition takes place on boiling Kr. with peroxide 
of lead or peroxide of manganese. — Kr. quickly reduces gold from the 
dilute hydrochloric acid solution; silver is reduced by it from the solution 
of the nitrate or acetate, slowly in the cold, quickly on boiling. (Reich- 
enbach.) 9. Kr. heated with nitrate of silver produces a silver speculum; 
when dropt upon recently-precipitated silver-oxide, it becomes heated so 
much as to take fire with explosion; when silver-oxide is gradually added 
to creosote, the liquid assumes a dark colour, silver is reduced, and oxalate _ 
of silver formed, together with several resinous compounds. Kr. like- 
wise reduces the salts of other noble metals. (Gorup-Besanez.) J.—With 
bichloride of platinum, it slowly assumes a yellow colour and deposits a 
brown resin soluble in alcohol. (Reichenbach.) —11. Ph. boiled with 
mercuric oxide or nitrate, reduces the mercury to the metallic state. 
(Laurent.) — Kr. heated with mercuric oxide reduces it to the metallic 
state, itself becoming red, and afterwards brown and more viscid; if 
sufficient oxide is present, the Kr. is converted on cooling into a brittle 
resin. (Reichenbach.) — 12. Creosote-water, added to solution of ferrous 
sulphate, gradually throws down a red-brown adhesive mixture of 
resinised creosote and ferrous sulphate. (Reichenbach.) 

Ph. may be distilled undecomposed with glacial phosphoric acid. (Laurent.) 

13. Ph. in contact with pentachloride of phosphorus, immediately 
evolves hydrochloric and cholorophosphoric acid and leaves chloride of 
phenyl in the form of a heavy oil : 


CYH6O? + PCE = HCl + PCO? + C8CIHS. 


(Cahours, Compt. rend. 22, 486; Gerhardt & Laurent, Compt. rend. 
28, 173).— 4. 2 At. pentachloride of phosphorus and 5 At, hydrate of 
phenyl yield chloride of phenyl, and terbasic phosphate of phenyl, toge- 
ther with chlorophosphoric acid [oxychloride of phosphorus] and hydro- 
chloric acid. (Williamson and Scrugham, Chem. Soc. Qu. J. 7, 238.) 
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[The simplest expression of the foregoing result is given by the 
equation ; | 


5(CH°,H,O?) + 2PCP = 2C?HPC] + P(C?H5)208 4+ PCBO? + 5HCL 


The quantity of chloride of phenyl obtained is however much smaller 
than this equation would indicate, the principal product being the phos- 
phate of phenyl. (W.)] 4. 

14, Ph. as well as Carb. and Kr., in contact with potassium, especially 
if heated, gradually gives off hydrogen gas and forms needles. (Laurent.) 
The product of the action is carbonate of potash; if too much heat is 
applied, inflammation and explosion take place. (Runge.) Kr. with 
potassium or sodium, gives off hydrogen, especially on application of 
heat, becoming viscid and turning brown on exposure to the air, 

@. Kr. dissolves in caustic potash, and the solntion becomes brownish 
after standing for a few hours; by continued boiling with potash, the 
creosote appears to undergo a gradual change, resulting in a diminution 
of the amount of carbon, and apparently consisting in a gradual substi- 
tution of O for H. When Kr. is fused with hydrate of potash or distilled 
with alcoholic solution of potash, a small quantity of an oily liquid is 
obtained, colourless at first, but afterwards turning yellow, of strong 
refracting power, specifically lighter than water, having a pleasant 
aromatic odour and burning taste, distilling over between 180° and 190°, 
inflammable, insoluble in water, soluble in alcohol and in ether: this 
product appears to be identical with Reichenbach’s kapnomor. Creosote 
mixed with lime becomes heated and assumes a blackish colour; on 
heating the mixture, a milky liquid passes over between 100° and 180°; 
between 180° and 190° the above-mentioned light oil; and between 203° 
and 208°, an oil heavier than water, and differing from creosote in odour 
- and in composition. (Gorup-Besanez, Ann. Pharm. 86, 223.) According 
to Volekel on the contrary, (Ann. Pharm, 87, 306) pure anhydrous 
creosote does not become heated by contact with recently ignited lime; 
on heating the mixture to the boiling point of creosote, that substance 
distils over unaltered; and it is only when the temperature is raised 
considerably higher, that the creosote combined with the lime is decom- 
posed, a small quantity of a yellowish oil being given off, and at last a 
combustible gas. The yellowish oil exhibited a boiling point rising from 
120° to above 200°: Vélckel regards the least volatile portion of it as 
identical with kapnomor, 4. 


Combinations. With Water. 

a. Moist Carbolic acid. — The crystals of carbonic acid deliquesce 
in the air to an oil by taking up a trace of water, which-makes scarcely 
any difference in the result of their analysis. (Laurent.) As carbolic acid 
which is no longer crystallisable contains, according to Gerhardt (Ann. Pharm. 45, 25), 
74°5 p. c. C, 6°9 H, and 19-6 O, it appears to contain 1 At. water to 3 or 4 At. crys- 
talline carbolic acid ; and it is this small quantity of water that seems to constitute the 
chief difference between Reichenbach’s creosote and Laurent’s hydrate of phenyl. 
It is difficult to dehydrate the oil completely; a lump of chloride of 
calcium causes it to solidify immediately. (Gerhardt.) 

b. Hydrated Oarbolie acid. — By brisk agitation with not too large a 
quantity of water at 20°, there is formed, below the aqueous carbolic acid, 


150 BENZENE: PRIMARY NUCLEUS C¥HS. 


an oily layer containing 10 pts. water to 100 pts. Kr. This quantity 
of water increases with the heat at which the agitation is performed, 
(Reichenbach. ) re 

c. Aqueous Carbolic acid ; Creosote-water. —1 pt. of creosote dis- 
solves at 20° in 80 pts. and at 100° in 22 pts. water, partially separating 
out from the latter on cooling. (Reichenbach.) Carb. dissolves in 31 
pts. water at 20°. (Runge.) The solution exhibits, even to the 
10,000th degree of dilution, the burning and afterwards sweetish taste of 
creosote; and on addition of excess of sulphuric acid, the creosote 
separates out. (Reichenbach.) 

Boiling Kr. dissolves a large quantity of crystallised boracic acid, 
which is deposited as a powder on cooling. (Reichenbach.) 

Cold Kr. takes op a small quantity of* phosphorus, and becomes 
luminous; when warm, it dissolves a larger quantity, forming a deep 
yellow solution. (Reichenbach.) The solution forms a black precipitate 
with nitrate of silver. (A. Vogel, Junr. J. pr. Chem. 19, 897.) — 
Kr. dissolves on agitation in 80 pts. of hot aqueous phosphoric acid of 
sp. gr. 1:135, and forms with another portion of the acid a solution 
of 1 pt. acid in 80 Kr. Both solutions become turbid on cooling, with 
partial separation of the dissolved substance. (Reichenbach. ) 

Sulphur dissolves sparingly in cold creosote, but in 2°6 pts. of boiling 
creosote, which, as it becomes more saturated, assumes a yellow, then a 
green, and ultimately a brown and red-brown colour, and on cooling, first 
deposits melted sulphur and then becomes filled with crystals of sulphur. 
(Reichenbach.) The pale yellow solution of sulphur in boiling carbolic 
acid, which smells of sulphuretted hydrogen, forms on cooling a solid 
white crystalline mass. (Runge.) Kr. mixes in all proportions with 
sulphide of carbon. (Reichenbach.) — Kr. dissolves a small quantity of 
sulphide of phosphorus, forming a yellowish fuming liquid, which shines 
brightly in the dark if exposed to the air. (Bottger.) 

Boiling Kr. dissolves a small quantity of seleniwm, which is almost 
all deposited on cooling. (Reichenbach.) 

Cold Kr. dissolves a large quantity of todine, forming a brown-red 
liquid, which is not decomposed by boiling. (Reichenbach.) Similarly, 
Runge and Laurent. Cold creosote shaken up with aqueous hydriodie acid 
dissolves a large quantity of it. (Reichenbach. ) 

Kr. is not more soluble in aqueous hydrochloric acid than in water. 


(Reichenbach.) 


CarBoLates. Obtained by combining the acid with the pure bases (not 
with the carbonates.) The carbolates of the alkalis have an alkaline 
reaction. The salts crystallise partially. A chip of firwood moistened 
with a solution of one of these salts and then dried, gradually turns blue 
when moistened with weak hydrochloric or nitric acid. (Runge.) 

Oarbolate of Ammonia. — Carbolic acid absorbs ammoniacal gas 
abundantly and with evolution of heat, forming carbolate of ammonia. 
(Laurent; Hoffman, Ann. Pharm. 47,75.) This salt passed in the state 
of vapour through a glass tube at a low red heat, deposits a small 
quantity of charcoal, but does not form any aniline, which, however is 
formed at 360° in sealed tubes, and sparingly when an alcoholic solution 
of carbolate of ammonia is set aside for a month. (Laurent.) Strong 
ammonia dissolves quickly in cold creosote, and the inixture turns red when 
exposed to the air. (Reichenbach.) The salt obtained with Carb. 
remains colourless, and, even when it contains but little ammonia, exhibits 
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an alkaline reaction, exhales ammonia, and volatilises. (Runge.) Kr. 
dissolves in ammonia, even in the cold; and the solution gives off all its 
ammonia at 100°. (Gorup-Besanez.) 

Carbolate of Potash.— 1. Carb. heated with a sufficient quantity of 
potassium, gives off hydrogen and is almost wholly converted into a 
erystalline mass of carbolate of potash; with a smaller quantity of 
potassium, it forms an oil, which deposits needles of the same salt on 
cooling. (Runge, Laurent.) —2. The liquid formed by heating carb. 
with hydrate of potash solidifies in the cold to a pulpy mass of needles. 
(Runge, Laurent.) Kr. in contact with [excess of ?] hydrate of potash 
becomes heated and forms an upper oily layer of creosote-potash, and 
below it, an aqueous solution of potash containing a small quantity of 
creosote-potash in solution. In both layers there are formed nacreous 
lamine of creosote-potash, which rises to the surface as an oil when the 
liquid is heated, the Jaminz reappearing as it cools. When the Kr. and the 
hydrate of potash are in right proportion, the entire oily layer crys- 
tallises, and numerous crystals float even in the watery layer. In potash- 
ley of sp. gr. 1°36. Kr. dissolves with evolution of heat, without 
separation of an oily layer or of crystals. (Reichenbach.) Colourless needles 
(Laurent, Runge), which, according to their mode of preparation (1), 
must be C”’H°KO* (Laurent.) Their solution does not exhibit the 
corrosive action of free carbolic acid. (Runge.) When subjected to dry 
distillation, they gave off a large quantity of carbolic acid undecomposed. 
(Runge.) So likewise their aqueous solution, even when mixed with a 
large quantity of potash, gives off, when boiled down to a considerable 
degree of concentration, a large quantity of creosote with the watery 
vapours. (Reichenbach.) The more concentrated solution becomes red 
and afterwards brown-yellow by exposure to the air, even in the cold; 
a more dilute solution, only when heated. (Reichenbach.) Acids separate 
the carbolic acid from the salt, this effect being produced even by the 
carbonic acid in the air acting upon the solution. (Reichenbach.) The 
crystals deliquesce on exposure to the air (Reichenbach), and dissolve 
very readily in water, alcohol, and ether. (Laurent.) 

Dry carbolic acid dissolves dry carbonate of potash, without eliminating carbonic 
acid, even with the aid of heat. (Runge.) 


Carbolate of Soda. — 1. Kr. in contact with sodium evolves hydrogen, 
and forms an oil which does not crystallise by itself, but, if covered with 
a thin layer of water, forms crystals at the surface of contact. — 2. Kr, 
mixed with a very strong solution of soda, becomes heated and forms a 
thin solution which on cooling solidifies into a soapy mass of indistinct 
crystals. These crystals melt to an oil when heated. They dissolve very 
readily in water, are insoluble in soda-ley, but dissolve in creosote, 
forming a thick mass. (Reichenbach.) 

Carbolate of Baryta.—1. Baryta-water boiled with Ph. till the excess 
of the latter is expelled, and then left to evaporate in vacuo at ordinary 
temperatures, yields a crystalline crust, containing 42°48 p.c. baryta, 
and therefore probably consisting of C?H°®BaO? + 3 Aq [2 Aq]. This 
salt yields by dry distillation, first water, and then a colourless oil which 
has a, sweet and burning taste and contains carbolic acid. (Laurent.) 

Carbolate of Lime.— Carb. forms with thick milk of lime, a thin 
syrup which dissolves readily in a larger quantity of water, forming a 
clear thin liquid, just like that which is formed immediately with thin 
milk of lime. This liquid, after being mixed with as much milk of lime 
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as will dissolve in it, contains 48°35 pts. [3 At.?] lime to 100 pts. [2 At.] 
of the dry acid. A large quantity of alcohol added to it, throws down 
white crystalline grains soluble in water. By continued boiling, it gives 
off carbolic acid, and deposits, together with carbonate of lime, a salt 
containing excess of base, while the liquid, as it cools, deposits a more 
neutral salt in beautiful crystals. Carbonic acid throws down nearly all 
the lime from the milk of lime solution. (Runge.) 

Carbolate of Lead.—a. Sesquibasic. Subacetate of lead is poured 
into aqueous carbolic acid, which must remain in excess, and the preci- 
pitate, which resembles chloride of silver, washed and dried. The white 
powder becomes yellowish at 138°, cakes together and melts at 200° 
into a greyish black mass, which contains 65:08 p.c. lead-oxide (3 At. 
oxide to 2 At. acid); and at a higher temperature, boils up, leaves a 
black residue, and gives off carbolic acid, colourless and neutral at first, 
afterwards yellow and reddening litmus. (Runge.)— 7. (Voélcekel, Anz. 
Pharm. 86,97; and Gorup-Besanez, Ann. Pharm. 96, 54) obtained a 
similar compound by adding a dilute and slightly ammoniacal solution of 
neutral acetate of lead to a solution of creosote in absolute alcohol, 
previously mixed with strong ammonia and diluted with a large quantity 
of water. Volckel’s salt contained (mean) 27:34 p.c. C, 2°52 H, and 
63°79 PbO, whence Volckel deduces the formula, PbO,C##H*O* + 2PbO. 
Gorup obtained 64°52 p. c. PbO, and gives for his lead-salt the formula, 
PbO,C*H™O? + 2PbO. Both these formule are highly improbable, 
Gorup however observes that the first portions of the precipitate obtained 
by fractional precipitation contained less oxide of lead than the latter 
portions; and moreover that such lead-compounds are for the most part 
variable in composition and very apt to decompose. The creosote used 
by Gorup in the preparation of his lead-compound had been boiled for 
7 days, 5 hours each, with strong solution of potash (see p. 145). . 

6. Neutral ?—When subacetate of lead is added to alcoholic carbolic 
acid, only so long as the precipitate redissolves on agitation, the solution 
left to evaporate, and the watery liquid, which contains acetate of lead, 
decanted, there remains a transparent colourless oi], consisting of neutral 
carbolate of lead, which dissolves clearly in alcohol, but is resolved by 
water into a precipitate of basic salt, and aqueous carbolic acid con- 
taining a small quantity of lead-oxide. The salt @ likewise dissolves in an- 
hydrous carbolic acid, forming a syrup, which dries up to a varnish on 
exposure to the air, dissolves in alcohol, but deposits a basic salt when 
treated with water. (Runge.) 

Lead-oxide forms with boiling Ph. a very thick liquid, which, on 
addition of a single drop of alcohol, solidifies into a white mass somewhat 
soluble in boiling alcohol. (Laurent.) 


Carb. colours ferric sulphate lilac and forms a yellow precipitate, 
(Runge.) Kr. has no visible effect on solution of ferric chloride. 
(Gorup-Besanez.) Kr. imparts a blue colour to very dilute solutions of 
ferric salts. (Deville.) — Cupric hydrate heated with Kr., first gives off 
its water, and then dissolves forming a brown solution. Cuprie acctate 
dissolves sparingly in cold, more readily in hot Kr. forming a brown 
liquid, from which an excess of the copper-salt throws down all the oxide, 
the acetic acid taking up the whole of the creosote. — Corrosive sublimate 
disolves abundantly and without decomposition in boiling Kr., separating 
out for the most part on cooling. (Reichenbach.) Nitrate of silver 
dissolyes abundantly in cold Kr., but the limpid solution assumes a violet 
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colour between 30° and 40°, and at a boiling heat, deposits all the silver 
in the metallic state. (Reichenbach.) Concentrated chloride of gold 
mixes undecomposed with cold creosote. (Reichenbach.) 


Carbolic acid mixes in all proportions with alcohol and ether. 
(Reicheubach, Runge, Laurent.) Similarly with acetic ether. (Reichenbach. ) 
A few drops of alcohol or ether are sufficient to prevent the crystallisation 
at ordinary temperatures. (Laurent.) The solution of 1 vol. Kr. in 10 
vol. absolute alcohol is rendered turbid at 20° by the addition of 12 vol. 
but not of 11 vol. water. (Reichenbach.) 

Kr. mixes in all proportions with acetic acid of sp. gr. 1:070 (also 
Ph. with strong acetic acid: Zawrent), and dissolves in the dilute acid 
much more abundantly than in water. It dissolves in 17 pts. of a cold, 
and in 10 pts. of a warm mixture of equal pts. of glacial acetic acid and 
water. Its solution in 20 pts. of the strong acid is not clouded by water; 
from a solution in very dilute acetic acid, the creosote is separated by 
Glauber’s salt. (Reichenbach.) It dissolves a large quantity of acetate 
of ammonia; also at a boiling heat, large quantities of the acetates of 
potash, soda and zinc, which crystallise out on cooling; and acetate of 
lead (which dissolves even in the cold) so abundantly, that the solution 
on cooling, solidifies into a mass composed of needles. (The acetates 
of baryta, strontia, and lime do not dissolve in creosote). (Reichenbach. ) 

The solution of crystallised owalic, tartaric or racemic acid in boiling 
creosote, solidifies in the crystalline state on cooling. Succinate of 
ammonia dissolyes in boiling creosote. Uric acid does not dissolve in it 
(Reichenbach. ) 

Creosote dissolves picric, benzoic, citric, oleic, margaric, and stearic 
acids; mixes with volatile oils; dissolves naphthalin, common camphor, 
stearin, spermaceti, cholesterin, cerin, myricin, and paraffin, many resins, 
indigo and many other colouring matters, and many alkaloids; it coagu- 
lates albumen; precipitates a concentrated solution of gelatin (Runge); and 
prevents or retards the putrefaction of animal substances. (Reichenbach. ) 


Appendia to Carbolie Acid. 


1, Rosolic Acid. 
Runace. (1834.) Pogg, 31, 70. 


Formed from an unknown substance contained in coal-tar, on heating 
that body with alkalis. When the tar is shaken up with milk of lime, 
and the colourless or yellowish filtrate boiled for some hours, it assumes 
a dark red colour, and, after a few hours, deposits a dark red powder 
consisting of rosolate of lime. 


Preparation. The brown-black pitch (p. 142) containing rosolic and 
brunolic acid, which remains to the amount of one-third in the distillation 
of impure carbolic acid with water, is boiled with water as long as 
carbolic acid continues to volatilise; then dissolved in a small quantity of 
alcohol; milk of lime added; the rose-coloured solution of rosolate of 
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lime filtered from the precipitated brunolate of lime; the rosolic acid, 
still containing brunolic acid, precipitated therefrom by acetic acid;. and 
this precipitate treated in like manner with alcohol, lime, and acetic 
acid, as long as the lime produces any precipitate of brunolate of lime. 
The rosolic acid precipitated by the acetic acid is then collected on a 
filter, dissolved in alcohol after washing and drying, and the alcohol left 
to evaporate. 

Yellowish-red, pulverisable resin. 

Losolate of lime separates from its aqueous solution evaporated to a 
syrup, on the addition of 4 pt. alcohol, in deep red crystals. 

Rosolic acid forms with appropriate mordants, beautiful red lakes 
and coloured tissues. (Runge.) 


By supersaturating with hydrochloric acid the precipitate of brunolate 
of lime obtained in the purification of rosolate of lime, and repeatedly 
treating the brunolic acid which falls down in brown flakes, with lime 
and hydrochlorie acid, to remove all the rosolic acid, then dissolving in 
soda, precipitating from the filtrate by hydrochloric acid, and evapo- 
rating the alcoholic solution, pure Brunolic acid is obtained. (Runge.) 


2. Taurylic Acid. 
C“H8O2 = ee Eta L? 


Srapener. Ann. Pharm. TT, UT 


Taurylic acid. Carbolic acid occurs in the urine of cows, horses, and 
man, together with taurylic acid, which appears to contain C*H? more, 


and therefore to be C’H*O?, but has not yet been completely separated, 


To obtain the mixture of the two acids, cow’s urine is boiled with lime; 
the decanted liquid evaporated to one-third, supersaturated when cold with 
hydrochloric acid, separated after 24 hours from the crystallised hippuric 
acid, and distilled; the distillate, which is clouded with greenish and 
yellowish drops of viscid oil having an offensive odour, distilled with 
excess of potash, (whereupon a neutral azotised oil, heavier than water 
and smelling like rosemary, passes over together with a little ammonia); 
the residue mixed with a quantity of sulphuric acid sufficient to neutralise 
only § of the potash (so that no hydrochloric or benzoic acid may be 
given off); the liquid distilled as long as that which passes over preci- 
pitates basic acetate of lead; the distillate, which smells exactly like 
carbolic acid, repeatedly rectified over common salt, till only a small 
quantity of watery liquid is found mixed with the oily distillate; these 
two liquids repeatedly shaken up together for twelve hours with 
carbonate of soda (to remove damaluric and damolic acid, which impart 
a strong acid reaction); the oil, which remains in diminished quantity, 
extracted from the mixture by ether; the ether distilled off; the oily 
residue distilled with strong potash-ley (whereupon a small additional 
quantity of neutral oil passes over); the residue distilled with bichromate 
of potash; and the oil which distils over, set aside for some time in contact 
with chloride of calcium, and distilled therefrom, with frequent change 


itil 


SULPHOBENZOLIC ACID. 155 


of receiver. It then begins to distil at 170°, at which temperature water 
still passes over together with the oil; at 180°, oil is obtained still 
retaining water in solution; from that point to 195° the largest and 
purest portion of oil; and at 200°, brownish oil. (Stadeler. ) 

_ The mixture of carbolic and taurylic acid obtained between 180° and 
195° is a colourless oil which does not solidify at — 18°; boils at a some- 
what higher temperature than carbolic acid; smells exactly like casto- 
reum; makes a white spot on the skin and then causes desquamation; turns 
firwood blue on addition of hydrochloric acid; and when added to solution 
of ferric chloride, first turns it blue and then produces a light-coloured 
precipitate. Its mixture with an equal volume of oil of vitriol solidifies 
into an arborescent mass, the mother-liquor of which contains carbolic 
acid. When boiled with nitric acid, it yields a large quantity of picric 
acid. (Stadeler.) | 


Stadeler, 
Taurylic acid, 
at 180°. 180°—195°. at 195°. 
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The nitrogen in Stadeler’s analysis arises from admixture of the neutral oil above- 
g yi 


mentioned. 
This compound is isomeric with hydrate of cresyl (p. 146). 


Conjugated Compounds of the Primary Nucleus C'*H®. 


Sulphobenzolic Acid. 
G'H'S*O® = CV HF,250%, 


MitscHERLICH. (1834.) Pogg. 31, 283 and 634. 


Sulphophenylic acid, Phenylschwefelsiure, Benzosulphuric acid, Benzinschwefel- 
sture, Benzidunterschwefelsdure, Funeschwefelsdure, Acide benzosulfurique. 


Formation. From benzene and anhydrous sulphuric acid or fuming 
oil of vitriol, (p. 138). 


Preparation. Benzene is added, with agitation and frequent cooling, 
to fuming oil of vitriol contained in a bottle, as long as it dissolves; the 
solution diluted with water, filtered from the sulphobenzene, and satu- 
rated with carbonate of baryta; the filtrate precipitated by the exact 
amount of cupric sulphate required (because the copper-salt crystallises 
better than the barium-salt); the filtrate evaporated till it begins to crys- 
tallise; the erystals collected after cooling, decomposed by sulphuretted 
hydrogen; and the filtrate evaporated to a syrup, and cooled. 


Properties. Crystalline mass. 
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Combinations. ‘The acid dissolves in water. 

The Sulphobenzolates require a strong heat to decompose them. When 
boiled with excess of a fixed alkali, they are not merely resolved into 
benzene and a sulphate of the alkali, but likewise yield other products. 

The sulphobenzolates of ammonia, potash, soda, ferrous oxide, zinc- 
oxide and silver-oxide crystallise very well. 


Baryta-salt. — Crystalline crusts; (Mitscherlich); white crystalline 
powder, appearing under the microscope to consist of four-sided rhombic 
tables. (Gericke, Ann. Pharm. ec, 208.) 


Buckton 
& Hofmann. Gericke. 
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The copper-salé forms large crystals, which give off all their water at 
170°, and do not suffer any further decomposition even at 220°. 
(Mitscherlich. ) 


Dried at 180°. Mitscherlich. 
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Sulphobenzolate of Hthyl C¥H*(C*H5),S*0%— Formed by heating the 
lead-salt with iodide of ethyl to 100° in a sealed tube. From an alcoholic 
solution evaporated over oil of vitriol, it crystallises in slender needles 
which are not volatile. Heated with potash, it is resolved into alcohol 
and sulphobenzolic acid; also when the aqueous solution is rapidly con- 
centrated hy evaporation. JDissolves readily in water, less readily in 
alcohol. (Gericke, Ann. Pharm. C, 216.) 


{. Bisulphobenzolic Acid. 
CY’ HSS!9” = C?H® 480% 


Bucxton & Hormann. Phil. Trans, 1856; abstr. Chem. Soc. Qu. J. 9; 
Proc. Roy. Soc. 8, 158. 


Formation and Preparation. 1. By the action of sulphuric acid upon 
benzonitrile, sulphobenzoic acid being produced at the same time : 


CUHIN + 6HSOt = CPH&S40P + H(NH?*),2SO4 + 2CO?; 
and: 
CUHIN + 4HSO! + 2HO = CHH®S?Q! + H(NH?‘),2S04. 
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The action is not attended with great evolution of heat; and no gas is 
evolved till the temperature is very considerably raised, whereupon 
benzoic acid sublimes in the neck of the retort, carbon is deposited, and 
sulphurous acid evolved. The action was continued for some time after 
the appearance of the sulphurous acid, in order to decompose the sulpho- 
benzoic acid as much as possible; on cooling, a semi-transparent, hard 
mass having a glassy fracture remained in the retort. This mass boiled 
with water and carbonate of baryta, evolved ammonia and yielded a 
mixture of sulphobenzoate and bisulphobenzolate of baryta. The dark- 
coloured filtrate was then again decomposed by sulphuric acid, boiled 
with excess of oxide of lead, filtered, and the filtered liquid treated with 
sulphuretted hydrogen. The greater portion of the colouring matter was 
carried down with the sulphide of lead; and on saturating the acid liquor 
with carbonate of baryta, evaporating nearly to dryness, redissolving in 
water, and adding alcohol, a precipitate was obtained consisting of 
disulphobenzolate of baryta, mixed however with sulphobenzoate, the 
greater portion of the latter salt remaining in solution.— 2. By the action 
of fuming sulphuric acid upon sulphobenzolic acid. The latter acid 
(obtained from the lead or copper-salt) is dried on the sand-bath till it 
emits white fumes, and exhibits a slight brown colour, indicating inci- 
pient decomposition. It is then introduced into a dry retort together 
with an equal volume of strong Nordhausen sulphuric acid, and the 
mixture heated to the boiling point fortwo hours. The liquid is then 
evaporated to nearly the original bulk of the sulphobenzolic acid used, 
and the resulting bisulphobenzolic acid decolorised by treating it with 
oxide of lead, and decomposing the filtrate with sulphuretted hydrogen. 
On saturating the colourless acid thus obtained with carbonate of baryta, 
and evaporating, an apparently amorphous baryta-salt is obtained, which 
however under the microscope, appears distinctly crystalline, exhibiting 
minute shuttle-shaped forms, which are generally densely grouped toge- 
ther. This salt is very stable, but when strongly heated on platinum 
foil, it burns and gives off sulphurous acid. 
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The salt (1) still contained sulphobenzoate of baryta, although it had been partially 
purified by reprecipitation with alcohol. (Buckton & Hofmann.) 4. 


Sulphophenic Acid, 
CPH'S!08 = C"H'02,280°, 


Laurent. (1841.) WV. Ann. Chim. Phys. 8, 203; also J. pr. Chem 
25, 408. 


Carbolschwefelstiure, Sulfophanisséure, Acide sulfophenique. 
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Lormation and Preparation. The mixture of carbolic acid with 
excess of oil of vitriol (p. 147), is mixed with water after standing for 
24 hours, and saturated at the boiling heat with carbonate of baryta; 
the filtrate evaporated to the crystallising point, the crystals purified by 
recrystallisation from boiling alcohol; the needles of sulphophenate of 
baryta collected on a filter, washed with a small quantity of alcohol, and 
decomposed by an equivalent quantity of dilute sulphuric acid; and the 
filtrate evaporated in vacuo, 

By saturating the acid with ammonia, the ammonia-salt is obtained 
in small scales which contain 89°74 p. c. sulphuric acid, and are there- 
fore C¥H°(NH*)0?,2S0% + Ag. When boiled with nitric acid, they yield 
picric acid in large quantity. 

The needles of the baryta-salt lose 9:1 p. c. (3 At.) water at 200° in 
vacuo; give off carbolic acid by dry distillation; and at a red 
heat leave 42-43 p.c. sulphate of baryta; whence they are = 
CY’ H°BaO?,280* + 3 Aq. [or 4 Aq. ?] (Laurent.) 


Oxygen-nucleus C?H*0*. 


Kinone. C”H‘*0* = C”H‘0?,0?. 


WOSKRESSENSKY. (1838.) Ann. Pharm, 27, 268; J. pr. Chem. 18, 
419; 34, 251. 
Wouter. Ann. Pharm. 51, 148. 


Chinon, Chinoyl, Quinone, Quinoile. 


Formation. 1. Sublimes when the salts of kinic acid are burnt at a 
gentle heat.— 2. More abundantly when kinic acid is heated with man- 
ganese and sulphuric acid. (Woskressensky ) — 4]. Ina similar mauner also 
from caffeic acid, and therefore from the leaves and beans of the coffee 
plant, the leaves yielding the greater product; also under similar circum- 
stances from the peculiar acid of Paraguay tea; from the leaves of the 
common holly (Llex aquifolium); the leaves and branches of privet 
(Ligustrum vulgare); from ivy; from the evergreen oak (Quercus dex), 
the common oak (Quercus robur); the common small-leaved elm (Ulmus 
campestris), the ash (Frawxinus excelsior), and the Cyclopia latifolia, a 
leguminous plant from the Cape of Good Hope. It was only however 
from the leaves and berries of the coffee-plant and from the: holly that 
the kinone was obtained in crystals; in the other cases, its formation 
was concluded from the deep yellow colour of the distillate which passed 
over at a comparatively low temperature, and from the dark humus-like 
colouring produced in that distillate by ammonia. No kinone was 
obtained from the laburnum, from tobacco, from the sloe (Prunus spinosa), 
and from many other plants not specified. (Stenhouse, Phil. Mag. J. 


[4] 7,21; Ann.. Pharm. 89, 244.) ¥ 


Preparation. 1 pt. of kinic acid [or coffee: Stenhouse] is distilled 
with 4 pts. peroxide of manganese, 1 pt. oil of vitriol.and ¢ pt. water, 


KINONE. 159 


wherenpon the mixture froths up and gives off dense vapours which 
condense in the cooled receiver in golden yellow needles; and these 
crystals are purified by pressure between paper and repeated sublimation. 
(Woskressensky.) The proportions just given must be strictly observed; 
if the mixture is too thin, it froths over. Instead of kinie acid, kinate 
of lime may be used, even the syrupy salt obtained from quinine manu- 
factories. If more than 100 grammes of kinic acid are operated upon 
at once, the mixture becomes too hot, so that, in spite of the best con- 
densation, a large portion of the kinone is carried away by the hot 
earbonic acid. If a very capacious flask is used, fitted with a tube 8 ft. 
long which leads into a well-cooled receiver, and the fire removed as 
soon as the action begins, the mass becomes sufliciently heated to ensure 
the continuance of the action, and the greater part of the kinone is 
deposited in needles in the tube. These needles are rinsed out of the 
tube with the watery distillate in the receiver, which contains kinone and 
formic acid; washed several times on the filter with cold water; then 
pressed; and dried over chloride of calcium within a bell-jar. (The dis- 
tillate is well adapted for the preparation of green hydrokinone, which 
may be obtained by mixing it with a quantity of sulphurous acid not 
sufficient to decompose it completely.) (Wohler.) 


Properties. When sublimed, it forms transparent, gold-yellow, long, 
shining needles (Woskressensky); after crystallisation from hot water, 
it is darker, of a dingier yellow colour, and less transparent. (Wohler.) 
Heavier than water; melts at 100° to a yellow liquid (Woskressensky),. 
which crystallises on cooling. (Wohler.) Volatilises without alteration 
(Woskressensky), and sublimes, even at ordinary temperatures, from one 
part of the containing vessel to another. (Wohler.) Has a pungent and 
persistently irritating, tear-exciting odour. (Woskressensky, Wohler.) 
A gramme of it taken internally has no effect upon dogs. (Wéohler & 
Ferricks, Ann. Pharm. 65, 343.) The aqueous solution imparts to the 
skin (by decomposition) a brown colour which cannot be removed by 
washing. (Wohler.) Neutral to vegetable colours, 


Woskressensky. Wobhler. Laurent. 
a ON ee ee ee ee B7731 &..a8 OFPBT wd 66°4 
ys Gere eee A tee «=O Nala BBs octee B°7D:  xecses 3°7 
eee Se eke MCS Beitets.. OA ae ae OTE | ee 29°9 
C2H407,07 .... 108 .... 100°00 _........ 100°00 aAsnee 100°00 wu... 100°0 


a Compare Laurent (Compt. rend. 21,419, and Compt. Chim. 1849, 190); Wohler 
(Ann. Pharm. 65, 349). 


Decompositions. 1. The aqueous solution of kinone acquires by 
exposure to the air, a continually deeper yellowish red colour, and ulti- 
mately deposits a black-brown mouldy substance. (Wohler.) The 
aqueous solution mixed with ammonia or potash absorbs oxygen and 
assumes a black-brown colour on exposure to the air, and then forms 
with acids a black mouldy precipitate, very sparingly soluble in water 
and alcohol (Woskressensky); doubtless consisting of melanic acid : 
Cvn40! + 20 = C"H‘O% (Laurent, Compt. rend. 26, 35.) -—— 2. With 
dry chlorine gas, kinone forms terchlorokinone, the action being attended 
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with great rise of temperature and evolution of hydrochloric acid. 
(Woskressensky): 


C’H‘0t + 6Cl = CYCBHO! + 3HCL. 


8. Heated with hydrochloric acid and chlorate of potash, it is quickly 
converted into chloranil. (Hofmann, Ann. Pharm. 62, 65.) —4. Oil of 
. vitriol carbonises kinone. (Woskressensky.)—5. Strong hydrochloric acid 
colours kinone brownish black, and then dissolves it, forming a red- 
brown, afterwards colourless liquid, which no longer smells of kinone, 
but contains chlorhydrokinone C?C1H°O* (Wohler.) [The first products 
are probably kinhydrone and chlorkinhydrone, the presence of both of which in the 


black magma formed at the beginning of the action, was pointed out by Stideler. 
(Ann. Pharm. 69, 308): 


4C°H40! + 2HCl = C#H08 + CCPHSOS; 


and these compounds, by the further action of the hydrochloric acid, are converted 
into chlorhydrokinone, being at the same time dissolved and decolorised : 


C#H 008 + C#CPHEO®S + 2HCl = 4CYC1H50*]. 


Stideler gives a different explanation of the process—Chlorhydrokinone is like- 
wise formed by the action of hydrochloric acid gas upon dry kinone. 
(Wohler.) —6. Ammoniacal gas passed over kinone, quickly converts it, 
with separation of water, into emerald-green crystalline kinonamide, 
which forms with water a nearly black, quickly decomposing solution, 
and contains 63:06 p.c. C and 4:96 H, and ig therefore perhaps 
CYNH®O® [or C?NH*°O?] (Woskressensky : comp. Gerhardt, Compt. 
Chim. 1845, 191.) — 7. Sulpharetted hydrogen gas has no action upon 
dry kinone, but when passed through the cold aqueous solution, first 
reddens it, and then throws down brown flakes of brown sulphohydro- 
kinone, which, if the passage of the gas be still continued, and especially 
if the action be aided by heat, is converted into yellow sulphohydro- 
kinone. The same compound is formed when bihydrosulphate of 
ammonia is poured upon kinone. (Wohler.)— 8. Kinone dissolved in 
water is converted into hydrokinone by excess of hydriodic or hydro- 
telluric acid, with precipitation of iodine or tellurium, and by sulphurous 
acid, with formation of sulphuric acid. (Wéohler.)— Dry sulphurous 
acid gas has no action upon dry kinone; and even phosphuretted 
hydrogen, arseniuretted hydrogen, and hydrocyanic acid are without 
action upon it. (Wohler.) 


Combinations. Kinone dissolyes with some difficulty in water. 
(Woskressensky.) 

It dissolves with yellow colour in dilute hydrochloric or nitric acid. 
(Woskressensky.) 

Its aqueous solution throws down from basic acetate of lead a pale 
yellow jelly, but does not precipitate the neutral salts of lead, copper, 
or silver. (Woskressensky. 

Kinone dissolyes with tolerable facility in alcohol and ether. 
(W oskressensky.) 
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Hydrokinone. 
C”H°0! = C¥H‘02,H702. 


Wouter. Ann. Pharm. 45, 354; 51, 150. 
Colourless Hydrokinone, farbloses Hydrochinon, Hydroquinone incolore, 


Formation. 1. The chief product of the dry distillation of kinic 
acid. — 2. Formed also by treating kinone with hydriodic acid, hydro- 
telluric acid, or large quantities of aqueous sulphurous acid, or proto- 
chloride of tin. 


Preparation. 1. The distillate mixed with solid particles, which is 
obtained by the dry distillation of kinic acid, is filtered from the tar, and 
again, after cooling, to separate benzoic acid; the yellow, heavy, oily 
mixture of benzene, carbolic acid and salicylous acid, distilled from the 
filtrate; the brown residue in the retort evaporated and left to cool till 
benzoic acid erystallises out; the mother-liquor diluted with water, which 
makes the liquid milky and separates tar; and the resulting filtrate 
evaporated till the hydrokinone crystallises out. — 2. Sulphurous acid gas 
is pussed through warm water saturated with kinone, and having kinone 
also suspended in it, till all the kinone is dissolved, and the liquid appears 
colourless; the solution then gently evaporated to the crystallising point; 
and the crystals purified by pressure and recrystallisation. —It is not 
necessary previously to remove the sulphuric acid by carbonate of baryta. 
—A saturated aqueous solution of kinone may also be mixed with 
aqueous hydriodic acid, and the watery liquid, after filtration from the 
iodine, evaporated to the crystallising point. 


Properties. Transparent, colourless, six-sided prisms, with oblique 
terminal faces. Easily fusible, crystallising on cooling. Sublimes when 
heated, in shining lamine like benzoic acid. Inodorous; has a sweetish 
taste ; neutral to vegetable colours. 


Schnedermann. 
OT CR rt ee) meee Rao gO 4a] wes, 65°91 
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May be regarded as an alcohol. 


Decompositions. 1. Hydrokinone suddenly heated above the boiling 
point, is partially decomposed into kinone and green kinhydrone. [What 
becomes of the excess of hydrogen ?]— 2, Chlorine, chromate of potash, sesqui- 
ehloride of iron, or nitrate of silver, converts hydrokinone dissolved in 
water into green needles of kinhydrone, with formation of hydrochloric 
acid, chromic oxide, or protochloride of iron and hydrochloric acid, or 
with precipitation of silver. — 3. ‘The aqueous solution of hydrokinone 
imparts a saffron-yellow colour to cupric acetate, and when heated throws 
down<cuprous oxide, kinone volatilising at the same time. —4. With 

WOtee oT: M 
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ammonia it immediately assumes a brown-red colour, and on subsequent 
evaporation leaves a brown mouldy mass, 


Combinations. Hydrokinone dissolves easily in water, especially 
when hot. 

Hydrosulphate of Hydrokinone. — a. Bibasic.—Sulphuretted hydrogen 
gas passed through a saturated aqueous solution of hydrokinone at 40°, 
produces very long colourless prisms. 

b. Sesquibasic.— When a solution of kinone is saturated in the cold 
with sulphuretted hydrogen, small shining crystals immediately separate 
from it, which dissolve when heated (supposing the stream of sulphuretted 
hydrogen to be kept up), and on cooling separate in transparent colourless 
rhombohedrons, which resemble those of calespar, and after pressing 
perpen paper, and drying in vacuo, are inodorous and permanent in 
the alr. 


Crystals a. Wohler. 
DAS CHAS, Qe 144... 60°76 
13 Hy dothaaitntie. ISon-mulg ods 
Se eh ee +s UO eee er eee 6°78 
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Crystals b. Wohler, 
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Both kinds of crystals, when melted per se, or moistened in contact 
with the air, or when their aqueous or alcoholic solution is boiled, give off 
sulphuretted hydrogen and leave hydrokinone. 


Hydrokinone with Acetate of Lead. — A solution of hydrokinone in 
warm, moderately concentrated aqueous acetate of lead, deposits, on 
cooling, oblique rhombic prisms, which give off 5:23 p.c. (nearly 3 At.) 
water oyer oil of vitriol. (Wéohler, Ann. Pharm. 69, 299.) 


Air-dried crystals. Wohler, 
DAA take eptesoues pian eceneere ese LO eco perce 2 eae 26°34 
1 SS Roa tain Satta elle ae celia 15 er Sears nse 3°10 
7h TA AS NG enn Pe Ma Bind ae ee Ys 224 19°58) Mipwessvee 47°33 
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The aqueous mixture of kinone and neutral acetate of lead, yields, on gradual 
addition of ammonia, a pale yellow precipitate, which soon sinks together in the form of 
a grass-green powder, appearing under the microscope to be composed of translucent 
spherules. In drying, it turns brown and gives off an odour of kinone. 


Hydrokinone dissolves readily in alcohol and in ether. (Wohler.) 
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Melanic Acid. 
C?H40§ oS CVH'O?,O% 


Pinta. (1839.) Ann. Chim. Phys. 69, 281; also Ann. Pharm. 
30, 167. | 

WOSKRESSENSKY. J. pr. Chem. 84, 251. 

LAURENT. Compt. rend. 26, 35. 


Melansiiure, Chinonstéiure, Acide melanique. 


Formation. By the action of the air on kinone, or hydrokinone 
dissolved in aqueous potash or ammonia (p. 159), or on an aqueous solu-~ 
tion of salicylite of potash. 


Preparation. 1. An aqueous solution of kinone mixed with potash 
and exposed to the air till it turns black, yields with hydrochloric acid 
a black mouldy precipitate, which is to be washed and dried. (Woskres- 
sensky.) — 2. Moistened salicylite of potash is exposed to the air till it 
is blackened through and through, and the acetate of potash formed at 
the same time is dissolyed out by water. (Piria.) 


Properties. Black tasteless powder, resembling lamp-black. (Piria.) 


Piria. Woskressensky. 


de Cicer eens cctahs Lae ne OO OOM. scans D1 2Abe Park 56°65 
ATER crecees acest Aside. OOP acscans ry gees 3°30 
COT ee 2 We mien to ic//A Valier yn er Biehl Apa 40°05 
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So according to Laurent’s view (Compt. rend. 26, 35); according to Piria, it is 
C408 ; according to Woskressensky, C**H°0}, 


Decomposition. The acid burns without flame and without residue. 
CPiria,) 


Combinations. Insoluble in water, (Piria.) 

The acid dissolves with effervescence in alkaline carbonates, and is 
precipitated therefrom in its original state by stronger acids. (Piria.) 

Silver-salt. By digesting ammonia with excess of the acid and 
mixing the filtrate with silver-solution, a heavy black precipitate is 
obtained. (Piria.) 


Piria 

ot Ce er ete eke yO) age cole | dames sesaiens 27°67 
AILS banter cts 8-6 menor 3 [3 Gees ..... 1:95 
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The formula assumed by Laurent does not agree very well with Piria’s analysis, 


The acid dissolyes readily in alcohol and in ether, (Piria.) 
M 2 
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Conjugated Compound. 


Kinhydrone. 
C#H*08 —_ G¥r OL G20" 


Wouter, Ann. Pharm. 45, 354; 51, 152. 


Green Hydrokinone, Chinhydron, griines Hydrochinon, Hydroquinone verte, 
Quinhydrone. 


Formation and Preparation. 1. Immediately precipitated in the 
crystalline form, on mixing the aqueous solutions of kinone and hydro- 
kinone. —2. By combining aqueous kinone with a quantity of hydrogen 
not sufficient for the formation of hydrokinone; e.g. aqueous kinone 
mixed with sulphuric acid at the negative pole of the galvanic circuit; 
kinone mixed with sulphuric acid in contact with zinc; aqueous solution 
of kinone with gradual addition of protochloride of tin or protosulphate 
of iron, or sulphurous acid, or alloxantin, the latter being converted into 
alloxan. — 3. By the partial dehydrogenation of aqueous hydrokinone; 
e.g. when spongy platinum or animal charcoal moistened with the solu- 
tion is exposed to the air; when chlorine gas is passed through aqueous 
hydrokinone, or that liquid is mixed with nitric acid, chromate of potash, 
sesquichloride of iron, or nitrate of silver.— The mixtures prepared 
according to (2) or (8) with concentrated solutions, assume for a while a 
black-red colour and then become filled with long, green, metallic-looking 
prisms of kinhydrone; but if the solutions are too dilute, the kinhydrone 
remains dissolved and is decomposed, emitting the odour of kinone. — 
The largest crystals are obtained by at once adding to a saturated 
aqueous solution of kinone (or even to its mother-liquor), a quantity of 
aqueous sulphurous acid just half sufficient for the formation of hydro- 
kinone. 


Properties. Very long and thin green prisms, having a metallic 
lustre (like the wings of gold-beetles or colibri, and brighter even than 
purpurate of ammonia), and appearing red-brown by transmitted light 
when strongly magnified. Melts easily toa brown liquid, and sublimes 
partly undecomposed in green lamin. Smells slightly like kinone, and 
has a pungent taste. 


Wobhbler. Schnedermann. 
7. el Ga 144 UG5a- see GOI Ban estes 66°20 
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Decompositions. 1. When kinkydrone is heated, it sublimes partly 
undecomposed, partly converted into yellow kinone.—2. When it is 
boiled with water, kinone distils over, and the remaining dark red-brown 
liquid contains, together with a large quantity of hydrokinone, a brown 
tar, which separates, partly on cooling, partly on subsequent addition of 
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water. — 3. The green solution of kinhydrone in ammonia quickly 
assumes a dark red-brown colour on exposure to the air, and leaves a 
brown amorphous mass when evaporated. — 4. Kinhydrone is converted 
into hydrokinone by aqueous sulphurous acid, protochloride of tin, or 
zinc and sulphuric acid, but not by hydriodic acid or telluretted 
hydrogen. — 5. From a solution of nitrate of silver, on addition of 
ammonia, the aqueous solution of kinhydrone quickly reduces the 
silver. , 


Combinations. Kinhydrone dissolves sparingly in cold water, but abun- 
dantly and with brown-red colour in hot water, separating again as the 
liquid cools. 

It dissolves, with green colour, in aqueous ammonia. 

Its aqueous solution forms with acetate of lead, on addition of 
ammonia, a bright greenish yellow precipitate, quickly changing to dirty 
grey. 

It dissolves easily, with yellow or red colour, in alcohol or ether, 
crystallising again in green needles as the liquid evaporates. (Wohler.) 


Sulpho-nueleus C?H*(SO?). 


Sulphobenzene. 
C°H'SO? = C"H(SO?). 


MirscHeruicu. (1834.) Pogg. 31, 628. 
H. Gericke. Ann. Pharm. 98, 389. 


Sulfobenzid, Sulfifune. 


Formation and Preparation. Produced by treating benzene with 
anhydrous sulphuric acid or fuming oil of vitriol (p. 183), and separates 
in the crystalline form when the mixture is diluted with a large quantity 
of water ; it is then to be washed on the filter with water, dissolved in 
ether, left to crystallise from the filtrate, and the crystals purified by 
distillation. (Mitscherlich.) 


Properties. Crystalline; melts at 100° to a transparent, colourless 
liquid. Boils between 360° and 440°. Inodorous, (Mitscherlich.) 


Mitscherlich. 
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Gericke doubles the formula of this compound, writing it in the form of an organic 


12745802 ‘ : PAG ; 
radical, Guiisso? f on account of its behaviour with fuming nitric acid 


2ES204 ‘ 
(p- 166). Gerhardt writes the formula; C SOoEr f- If this were the true formula, 
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the body should be resolved by potash into benzene and sulphophenate of potash, 
according to the equation: 


12775C20—4 
‘ “oun t + KHO? = CPHIKS208 + CYHES ; 


but no such reaction takes place, even when the compound is heated to 180° in a sealed 
tube with alcoholic potash for several hours. (Gericke.) 


Decompositions. 1. Chlorine and bromine decompose sulphobenzene 
when heated with it, the former producing hydrochlorate of terchloro- 
benzene. — 2. Sulphobenzene detonates when thrown upon nitre or 
chlorate of potash heated considerably above the melting point, but may 
be distilled from these salts without decomposition. — 38. When heated 
with oil of vitriol, it forms a peculiar acid, whose baryta-salt is soluble 
in water. (Mitscherlich.)— . 4. Heated with fuming nitric acid, it 
forms a solution from which water throws down a yellow product, sepa- 
rable by hot alcohol into nitrosulphobenzene eee } which dissolves 
y. P AUIS GI m ESS GY 8, 


. CYX H*SO? ash Seg eR 
and binitrosulphobenzene, cury FAs? the greater part of which remains 
undissolved. The latter compound is produced in much greater quantity 
by acting upon sulphobenzene with a mixture of sulphuric and nitric 
acids. (Gericke.) [Gericke’s binitrosulphobenzene might, however, be regarded as 


nitrosulphobenzene, C!?XH*SO2, and his nitrosulphobenzene as a compound of 
C?XH4SO? with sulphobenzene C?H°SO*]. . 


Combinations. Sulphobenzene dissolves but very sparingly in water. 
It dissolves in somewhat concentrated acids, and is precipitated there- 
from by water. — It is insoluble in aqueous alkalis. 


It dissolves in alcohol and ether and crystallises from the solutions, 
(Mitscherlich. ) 


Yellow Sulpho-hydrokinone. 
oUt (OPH (S50) 0 


Wouter. (1845.) Ann. Pharm. 51, 158; 69, 295, 


An alcoholic solution of kinone is saturated with sulphuretted 
hydrogen, which first colours it dark brown and afterwards light yellow; 
and the liquid, after filtration from the slender sulphur-crystals, is eva- 
porated in vacuo: 


[Perhaps thus: C“H‘*O* + 3HS = C’H‘S204 + 28]. 


If a nearly boiling aqueous solution of kinone is used, the precipitated 
sulphur remains mixed with the product, and appears on the filter, after 
washing and drying, as a pale yellow powder, which turns green on expo- 
sure to the air, and solidifies after fusion into a brown amorphous mass, — 
2. Sulphuretted hydrogen is passed into brown sulpho-hydrokinone sus- 
pended in water at 60° or dissolyed in alcohol, till the substance is entirely 
converted, with precipitation of sulphur, into a pale yellow powder; 


[Perhaps thus: C"H'S’O* + HS = CPH7S0! + 28.) 
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In this case, sulphur remains mixed with the product. — 3. Kinone, 
immersed in bihydrosulphate of ammonia, forms, with evolution of 
heat, a yellow mass, from whose reddish-yellow solution in water 
previously freed from air by boiling, hydrochloric acid precipitates the 
compound in yellowish white flakes. — 4. Sulphuretted hydrogen is 
passed through water in which kinhydrone is suspended : 


[Perhaps thus: C*#HO8 + 4HS = 2CPH’SO* + 28]. 


— 


Prepared by (2): Yellowish crystalline mass, which melts with par- 
tial decomposition at 100°. In the alcoholic solution it has a disagreeably 
harsh and hepatic taste. 


Wohler (2). 
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According to Wohler, it is C!H®°S*O*, which certainly agrees better with the 
hydrogen-determination. 


Decompositions. 1. Yellow sulfhydrokinone burns with the odour of 
sulphurous acid. —2. Its aqueous solution deposits on evaporation, a 
green sulphuretted compound, and retains hydrokinone in solution. — 
3. Its aqueous solution forms, with a comparatively small quantity of 
chlorine or sesquichloride of iron, a light brown precipitate, to which a 
larger quantity of chlorine imparts a yellowish red colour. Probably a 
mixture of sulphur- and chlorine-compounds. — 4. When immersed in an 
aqueous solution of kinune, it is resolved into brown sulpho-hydroki- 
none, hydrokinone and kinhydrone. [Perhaps in this way : 


2CPH7SO! + 2C2H!0! = CPH%S20t + CPHSO! + C#H08,] 


Combinations. Dissolves sparingly in cold, more abundantly in hot 
water, which then becomes milky on cooling. 

It forms a white precipitate with neutral acetate of lead. 

Dissolves readily in acetic acid, alcohol, and ether forming reddish 
yellow solutions, and remains in the form of an amorphous residue when 
the solyents evaporate. (W ohler.) 


Brown Sulpho-hydrokinone. 
C¥H'S?04 = C¥H(S0*),H*, ? 


Wouter. (1845.) Ann. Pharm, 51, 157; 69, 295, 


Formation and Preparation. Sulphuretted hydrogen gas is passed 
into an excess of cold aqueous solution of kinone, and the precipitated 
red-brown or black-brown mixture of kinhydrone and brown sulfhy- 
drokinone treated with a small quantity of alcohol to extract the latter 
the former remaining for the most part undissolved; [C”H'O*+2HS= 
CPHIS201,] | 
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By evaporation of the alcoholic solution: Shining, translucent, amor- 


phous mass; by precipitation: Dark brown amorphous powder, inodorous 
and tasteless, but easily fusible. 


Wohler. 
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According to Wohler, it is C!?H®S?04, 
Burns, with evolution of sulpburous acid. 


Dissolves very readily in alcohol, forming a deep yellowish red 
solution. 


Bromine-nucleus C’BrH?®. 


Bromocarbolic Acid. 
C’BrH50? = C”BrH?,02. 


Canours. (1845.) WW. Ann. Chim. Phys. 18, 102. 
Bromocarbolsdure, Acide bromophénasiqué. 


Obtained by distilling a mixture of bromosalicylic acid, fine sand and 


a small quantity of baryta, and redistilling the distillate over sand and 
baryta. 


Colourless liquid. 


Cahours. 
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51 th. Hee 5 iio 2:90 Ai 3bZ 
531): cedeecesitiets. hh 161 at) £9:95 wee 68:28 
CYBrHPO2.........0 173. a L00°O0 2, TUT UC 


As the bromosalicylic acid used in the preparation was somewhat contaminated with 
salicylic acid, the acid analysed contained also a certain quantity of carbolic acid; hence 
too much C and H. (Cahours.) 


Bromine-nucleus C’Br*H4. 


Bibromocarbolic Acid. 
CBB ri? <— CUBreH* 02 
Canours. (1845.) MW. Ann. Chim. Phys. 13, 108. 


Bibromcardolsdure, Acide bromophénésique. 
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Prepared like bromocarbolic acid, excepting that bibromosalicylic acid 
is used, and distilled three times over sand and baryta. 
Oil, which crystallises on cooling. (Cahours.) 


Bromine-nucleus C*Br°H3. 


Terbromobenzene. C’Br°H’*. 


MITSCHERLICH. (1835.) Pogg. 35, 374. 
LassaIcnge. Lev, scient. 5, 360. 


Tribromfune, Brombenzid, Brombenzinise. [Funim.] 


Preparation. 1. Hydrobromate of terbromobenzene is distilled with 
hydrate of lime or baryta. (Mitscherlich.)— 2. The same compound is 
boiled with alcoholic potash; the oil which is precipitated from the 
solution by water, dissolved in ether; the solution evaporated; the residue 
cooled; and the resulting mass of needles pressed between paper, and puri- 
fied by recrystallisation from ether. (Lassaigne.) 


Properties. Oil having a powerful odour. (Mitscherlich.) Silky 
needles, very fusible and distilling without decomposition. (Lassaigne.) 


Lassaigne. 
12 2...25088 fa) oh 228 B Riss. 25°92 
Yes) 240 76°19 
es MR eee 3 WHEE Oo aaa 1°05 
GPireaer. ne: 315... 100°00 


Not decomposed by distillation over hydrate of lime. (Mitscherlich. ) 
Very easily soluble in alcohol and in ether. (Lassaigne.) 


Hydrobromate of Terbromobenzene. 
C’BrH® = C’BrH? HBr’, 


MirscHeRLicu. (1835.) Pogg. 35, 374. 
LassaIGNE. ev. scient. 5, 360. 


Hydrobrom-Tribromfune, Brombenzin, Bromure de Benzine. 


Preparation. A mixture of benzene and bromine exposed to sunshine 
forms a solid compound. (Mitscherlich.) The powder thus produced in 
the course of 14 days by exposure to the winter sun, is freed from foreign 
matters by boiling with ether. (Lassaigne. ) 


Properties. White inodorous and tasteless powder, which separates 
from its ethereal solution by evaporation, in microscopic oblique rhombic 
prisms, and after fusion, solidifies in ramifications made up of rhombs set 
one upon the other. (Lassaigne.) 
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Lassaigne. 
Te OC ee eee i Racin becg GALS | \ emadalee: 13:0 
6 hrs 480 86°02 
6H. Ree 6 Ne Ses. ree ikea 
CRB SH e546. 558. .... 100°00 


Decompositions. 1. When heated, it passes over partly as such (sub- 
limed, according to Lassaigne), partly resolved into hydrobromic acid, 
hydrogen, bromine and terbromobenzene.—2. When heated with 
hydrate of lime, it gives off terbromobenzene. (Mitscherlich.) 


Combinations. It does not dissolve in water. (Mitscherlich.) 
It dissolves sparingly in alcohol and in ether. (Lassaigne.) 


Terbromocarbolic Acid. 
C’BrH30? = C’BrH3,02. 


Laurent. (1841.) WV. Ann. Chim. Phys. 8, 211; also Ann. Pharm, 
43, 212; also J. pr. Chem, 25, 415. — Rev. scient. 6, 74. 


Tribromcarbolsiure, Bromophdnisstéure, Bromindoptenséure, Acide bromo- 
phénisique. 


Preparation. 1. Carbolic acid immersed in excess of bromine, 
becomes strongly heated, gives off hydrobromic acid, and solidifies on 
cooling, in a brown mass, which must be boiled with water and ammonia; 
the solution is subsequently filtered from a small quantity of brown matter 
and decomposed by hydrochloric acid; and the thick precipitate washed 
on a filter. (Laurent.)—2. Terbromosalicylic acid is distilled two or 
three times with fine sand and a small quantity of baryta. (Cahours.) 
—When indigo is decomposed by bromine-water and the product subsequently distilled, 
bromindoptene is obtained, together with a mixture (to be separated by potash) of bro- 
mindatmite (terbromaniline: Hofmann) which passes over, and bromindoptenic acid 
(terbromocarbolic acid) which remains behind. (Erdmann.) 


Properties. Crystallises by fusion or sublimation, or from solutions, 
in delicate white needles. Right rhombic prisms, having the acute lateral 
edges truncated; ¢ : w == 116°; w: w= 52° and128°, May be distilled 
without decomposition. Smells like terchlorocarbolic acid. (Laurent.) 


Laurent. Cahours. 
DA. epe Saeh tere VERB Firee DANONE ok cen 22°09) eee 
Sabre. S240. Ba a7 SOR 71340 ££... #1260 
S REe ee. eke wel: SP... Fr SS aeactan VOC 4 ge, steel 
2S Os ie eee fe 0 Oe Silda. 4 20 
se C2 BreH'O? ,....... S31 82 5100004)... 100°00__.... 100°00 


When boiled with nitric acid, it forms at first a reddish resin, which 
gradually disappears, and on evaporation, crystals of picric acid are 
obtained. 


BROMANIL. Wi 


The Zerbromocarbolates or Bromophenisates, when heated to redness, 
generally leave a metallic bromide and give off terbromocarbolic acid [1%]. 

The Ammonia-salt crystallises in needles. 

Its solution forms with concentrated chloride of barium or chloride 
of strontium, a precipitate composed of needles; with newtral acetate of 
lead, a white precipitate; with cupric acetate, a red-brown precipitate 
soluble in alcohol; and with nitrate of se/ver, an orange-yellow precipitate. 

The acid dissolves in alcohol, but somewhat less than terchlorocarbolic 
acid. (Laurent.) 


Substance isomeric with Terbromocarbolie acid. 


A concentrated aqueous solution of salicylate of potash mixed with a small quantity 
of potash and then with a large quantity of bromine, becomes heated and decolorised, 
gives off carbonic acid, and soon deposits a kermes-brown substance, which is insoluble 
in water, ammonia, cold potash, and alcohol, but dissolves with extreme facility in 
ether ; it contains, after washing and drying, 22°19 p.c. C, 71°8 Br and 0°88 H; and, 
when heated, gives off white vapours, which condense into delicate white needles of 
terbromocarbolic acid. (Cahours, NW. Ann. Chim. Phys. 13, 43.) 


GJ. Oxybromine-nucleus C’Br?H?0?. 


Bromanilic Acid. 
CBr Oe G bets, 


SrennousE. Phil, Mag. J. [4], 8, 39. 


When bromanil is thrown into hot potash-ley, it immediately dissolves, 
forming a deep purple solution which quickly deposits brownish red 
needles of bromanilate of potash; and on adding sulphuric or hydrochloric 
acid to an aqueous solution of this salt, or to a solution of bromanil in hot 
potash-ley, the purple colour immediately disappears, and bromanilic acid 
is gradually deposited, in beautiful, shining, reddish crystalline scales, 
becoming bronze-coloured when dry. — The acid appears also to be formed 
by slow digestion of bromanil in water. 


Acid. Stenhouse. 
LZ! Cees Suara 72, 24°16 
DAS hi ene Gene LGO SE fe 20 bees ce BRE a 
Vicsod Neate Ils ea Ps 0°69 
Si OI. Pat ee. 64 21°46 
Cl Br?H?708...............5 298 100°00 
Potash-salt. Stenhouse. 
12! Cl eer aah ess 72:0 a Leo 
PANS) et Minors oe ee 160°0 AUT Fol wardens vs 40°87 
DOELS a8 Feit en 2:0 O51 
Fe | Re pera era a 78°4 THOR eee 19°78 
1GOR YY se 80:0 20°39 
CYBr?K°O08+2Aq 392°4 .... 100°00 


The potash-salt dissolves readily in water, but is nearly insoluble in 
alcohol, 
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Oxy-bromine-nucleus CBr‘O?. 


Bromanil. 
CxeBr‘0* = CBr‘0?,02. 


STeNHOUSE. Phil. Mag. J. [4], 8, 38. 


Formation and Preparation. Picric acid is digested with water and 
bromine for several hours in an apparatus in which the condensed vapours 
can flow back again, the bromine being also replaced as it evaporates. 
Bromanil is then produced together with bronopicrin and hydrobromic 


acid : 


2C2X3H°0? + 28Br = C”Br4O4 + 6C?XBr? + 6HBr. 


picric acid. bromanil. bromopicrin. 


The small quantity of gas evolved, increasing somewhat towards the end of the opera- 
tion, contains no carbonic acid, but consists chiefly of nitrogen and its oxides, 
particularly nitric oxide, probably formed by decomposition of the bromopicrin. — 
On distilling the product, bromopicrin passes over, and bromanil remains 
together with undecomposed picric acid. On dissolving out the latter 
with hot water, the bromanil remains in yellowish red crystalline scales 
contaminated with a small quantity of a reddish resinous substance, from 
which the bromanil may be freed by recrystallisation from alcohol. 


Properties. Golden-yellow crystalline scales, which melt into a 
brownish liquid when heated, and sublime in sulphur-yellow crystals. 
Stenhouse. 
Zoo en ttemersrereveertcets 72 16°93" Gla 17°16 
APES Ure coriesseseasac reteset 320 ¥5i40 0° Cnt 75°73 
40 32 OFM. rhs a! 
CEBrO*  ocnss-.tocssaess ZA ae tose UU OU. coxceces 100°00 


Bromanil is converted by sulphurous acid into bromhydranil. 
It is nearly insoluble in water, slightly soluble in cold, but tolerably 


soluble in hot alcohol and ether. (Stenhouse.) 


Bromhydranil. 
C’BrH?0* = C”Br'0?,H?0?. 


Srmnnouse. Phil. Mag. J. [4], 8, 39. 


When sulphurous acid gas is passed through hot alcohol containing 
an excess of bromanil, the latter gradually dissolves, forming a colourless 


CHLOROBENZENE. 173 


solution, which when sufficiently concentrated, deposits bromhydranil in 
colourless crystals having a mother-of-pearl lustre. The compound is 
also formed by boiling bromanil in aqueous sulphurous acid, but very 
slowly, because both bromanil and bromhydranil are nearly insoluble in 
water. 

Bromhydranil, when heated, melts and readily sublimes, forming soft 
colourless scales. 


Stenhouse. 
42 Cesta he 2 wo @ 1 90S Goa 17°14 
La SY dep Ae kc) See 320 7512 
GAY some ecae. cate 2 OpaRe it seis 0°55 
rn @ Sern ere §2 7°51 
CPE BrtAH 7204. ........seceene- 426 100°00 


Bromhydranil is nearly insoluble in water, but dissolves abundantly 
in alcohol and ether. From its concentrated alcoholic solution, it is pre- 
cipitated by water in the form of a white crystalline powder. 
(Stenhouse.) 4. 


Chlorine-nucleus CC1H®. 


Chlorobenzene or Chloride of Phenyl. 
CYVClHS = OVH'.¢1; 


Laurent & Gernarpr. (1849.) Compt. Chim. 1849, 429: abstr. Ann. 
Pharm. 75, 79. 


WiLiiamMson & ScrucHAM. Chem. Soc. Qu. J. 7, 288; Proc. Roy. Soe. 
7, 18. 


Chlorfune, Chlorphenyl. 


Formation and Preparation. By decomposing carbolic acid with 
pentachloride of phosphorus, washing the resulting heavy oil with water 
and potash, and rectifying. (Laurent & Gerhardt.) —4. When 2 At. 
pentachloride of phosphorus are added by small portions to 5 At. carbolic 
acid, a violent action takes place at first, great heat being developed and 
hydrochloric acid evolved: but this action soon ceases and it becomes 
necessary to heat the mixture. If it be then distilled upwards till it has 
nearly ceased to give off hydrochloric acid, and the distillate subsequently 
collected, about 3% of the whole distils over below 240°, and the tempe- 
rature then rapidly rises above the range of the mercurial thermometer. 
The distillate collected below 240° is a limpid colourless liquid, which 
when washed with hot water and subsequently with potash, yields a 
thick oil which settles to the bottom of the vessel; and on submitting 
this oil to fractional distillation, collecting apart the portion which passes 
over at 136° to 188°, chloride of phenyl is obtained, nearly pure but in 
small quantity. The brown liquid which distils above the range of the 
thermometer is phosphate of phenyl, and constitutes by far the largest 
portion of the product. When an excess of chloride of phosphorus is 
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used in the preparation, the quantity of chloride of phenyl obtained 
appears to be still smaller than with the above proportions. (Williamson & 
Scrugham.) @. 


Properties. Heavy oil, which, after washing with water and potash, 
and subsequent rectification, is destitute of odour. (Laurent & Gerhardt.) 
Colourless, mobile liquid, having a fragrant odour. Boils at 136°. (W. &S.) 


Laurent & Gerhardt. Scrugham. 


tO OME eee TAOS Viccrt OSSD: esas OD T22 Sones aes 66°58 
CREME cones BOAT oon Olead 30°83 

Oh began oe BDU)... 2 SEDO A= Soke 4°93 
CROLL eer sala 112°4 .... 100°00 102°34 


[The product examined by Laurent & Gerhardt was probably impure. ] 


Decompositions. Distils at a somewhat high temperature, for the 
most part undecomposed. By water, and more quickly by aqueous 
potash it is converted into carbolic acid: CVCIH® + KO + HO 
= C?H°O? + KCl. (Laurent & Gerhardt.) 


T. Conjugated Compounds of Chlorobenzene. 


Sulphite of Chlorobenzene. 
CUCL OS = GMC Leas Oeat 


GerHARDT & CHANCEL. Compt. rend. 35, 690. 
Chlorure phényl-sulfureux, Chlorure de sulfophényle. 


Obtained by distilling a sulphobenzolate with oxychloride of phos- 
phorus. Benzene is gently heated with an equal volume of oil of vitriol till 
it is completely dissolved, anda homogeneous red liquid obtained. Water 
is then added; the liquid saturated with chalk; the filtered solution of 
sulphobenzolate of lime mixed with a quantity of carbonate of soda just 
sufficient to precipitate all the lime; and the resulting solution of sulpho- 
benzolate of soda filtered and evaporated to dryness. The soda-salt, after 
having been heated for some time in a stove to about 150°, is introduced 
into a tubulated retort, and mixed with oxychloride of phosphorus to the 
consistence of a thick paste, the materials being introduced in alternate small 
portions, because the action begins even at ordinary temperatures and is 
attended with considerable evolution of heat. The mixture is then dis- 
tilled as long as any oily liquid passes over, and the product rectified, the 
last portions which distil over at 254°, after the thermometer has become 
stationary, being collected apart as the pure product. The portion which 
distils over below 254° contains a considerable quantity of sulphite of chlorobenzene 
carried over with the vapours of oxychloride of phosphorus, and may be used for the 
preparation of sulphite of amidobenzene. Sulphobenzolate of soda is better adapted 
than the lime-salt for the preparation of sulphite of chlorobenzene, because it is 
more readily acted upon by the oxychloride of phosphorus, 


CHLOROSULPHOBENZOLIC ACID. | res) 


Colourless, strongly refracting oil, of sp. gr. 1378 at 23° Fumes 
slightly in the air. Has a rather powerful odour resembling that of 
bitter almonds. Boils constantly at 254°. 


Calculation. 
L2G. AR See. Rey) SES... 40°82 
OTH Been eee eA Oia cntes 2°83 
By Osetia chennai es Deke eee 20°07 
pT Beenie eee Ad | eRe tae 18°14 
Ne @ eo ne Re ate Ad URI fee ee 18°14 
CECINOS2O#: a E7Oc46 ences 100-00 


Might also be regarded as C?Cl1H°(SO?)?,H? or as chloride of sulphobenzene 
C"H5S?04,Cl. 


This compound is but little acted upon by water, which however 
renders it acid. The fixed alkalis decompose it immediately, forming 
an alkaline chloride and a sulphobenzolate : 


[CYVC1H®,2SO? + 2KO = KCl + C¥H°K,2S803.] 


Ammonia converts it into sulphite of amidobenzene, (or sulphophenyl- 
amide) and chloride of ammonium : 


[C2C]H3,2S02 + 2NH3 = C2AdH5,2S02 + NH4CL.J 


Sulphite of chlorobenzene is insoluble in water, but dissolves very 
readily in alcohol. (Gerhardt & Chancel.) 


Chlorosulphobenzolic Acid. 
GeGlli's-05— © ClH?. 2507 
L. Hurosines. Chem. Soc. Qu. J. x. 101. 
Sulphate of Chlorobenzene, Sulphate of Phenylic Chloride. 
Obtained by the action of fuming sulphuric acid on chlorobenzene. 
The liquids gradually combine at ordinary temperatures; and on treating 


the mixture with excess of milk of lime, a soluble lime-salt is obtained 
which crystallises in microscopic tabular crystals. 


Lime-sailt. Hutchings. 
a BR yor Seer 72°0 34°03 
Ae TL yiciscigatitsesaeuntn ssa 4°0 1:92 
Ca ucsdguea ahamont ZO Dspum WCAG wcities 9°26 
Cl. 35°4 .... 16°78 
De mena taser aa saeaasaaues 32°0 17 haven, oaks 15°22 
CLOW re ue: 48:0 22°68 


POLE Ca 2808. ausaiy 211°4 .,, 100°00 q. 
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Chloroniceic Acid. 
C’C1H°0! = C¥C1H5,04. 


St. Evre. (1849.) WV. Ann. Chim. Phys. 25. 484; also Ann. Pharm. 
70, 257; also, J. pr. Chem. 46, 449; Compt. rend. 25, 912. 


Chlornicenstiure, Chlorniceinsiure, Acide nicéique monochloré, Acide 
chloronicéique. 


Formation and Preparation. Chlorine gas is passed for about two 
days in the cold through a solution of 1 pt. benzoic acid and 33 pts. 
hydrate of potash, by means of a tube widened at the end and thereby 
prevented from getting stopped up, till the liquid, which continually 
gives off carbonic acid gas, first turns yellow, greenish yellow and 
light green, then again yellow, and deposits a thick green crystalline 
magma of chloroniceate, chlorate, and a small quantity of benzoate of 
potash, above which there floats a solution of benzoate of potash 
and chloride of potassium. The entire mass is gently heated with 
an equal quantity of water; saturated with carbonic acid; mixed with a 
small quantity of hydrochloric acid; heated to the boiling point, whereby 
the whole of the saline matter is dissolved, and the chloruniceic acid 
separated in the form of a yellowish oil, which rises to the surface or 
sinks to the bottom and soon crystallises; the watery liquid separated 
therefrom; and the chloroniceic acid freed from admixed benzoic acid, partly 
by fusion under water, partly by repeated crystallisation from alcohol 
or a mixture of ether and alcohol. From the benzoic acid obtained in 
this part of the process, as well as from the aqueous solution, an additional 
portion of chloroniceic acid may be prepared by fusion under water. 


Properties. Microscopic four-sided needles united in cauliflower-like 
masses; melts at 100°, and in this state has a density of 1:29; boils at 
215°, volatilising undecomposed, and subliming in flat needles, having a 
fatty lustre and united in stellate groups. In the melted state, it has a 
penetrating odour. 


St. Evre 

PAR ea porto biee Cette 72°0 AS'BG6° e.. 50°35 
Gt. Sco 35°4 24:51 288 23°81 
5H ac ee 5°0 B47 . tus 3°36 
ATO) ie Bink tess 32°0 2754 Citta aie 22°48 
CBOTHFEO? nc ccsccc0s 144'4° ... 100:00 “ta%.. 100:00 


Decompositions. 1. Fuming nitric acid quickly dissolves chloroniceic 
acid, with violent action, and deposits crystals of nitrochloroniceic acid, 
C”C1XH‘O4, while the mother-liquor retains the acid C'’C1XH*,0* — 
2. The mixture of the acid with fuming oil of vitriol forms a soluble baryta- 
salt, and therefore probably contains C”C]H®O*,2SO0°.— 3. When the 
acid is distilled with excess of baryta or lime, a residue is left consisting 
of metallic chloride, alkaline carbonate and charcoal, while chloronicene, 
C’C1H, passes over in the form of a brownish yellow distillate, and then 
paranicene CH”, as a lemon-yellow sublimate. The acid 1s not acted 
upon by chlorine gas, even with the aid of heat, or by potassium- 
amalgam, 


CHLORONICEAMIDE. Lei 


Combinations. The acid does not dissolve in water. 

Chloroniceate of Ammonia. — The acid dissolved in alcohol and satu- 
rated with ammonia, yields broad micaceous laming, which are fusible 
and volatilise without decomposition, When exposed to light, they 
assame a brown colour and turn acid. 


St. Evre. 
tid Boek Gitte Pane har a 72:0 £4°G Te 45:00 
NOY eee eee 14:0 SOY ON eee 8:90 
Cisse ees a 21°95 
Se Elt Faden See 8°0 ESOP» osceeeve 5°29 
EUR geen on eee S20 19°83 
CRCIHA( NE) Otatant 161°4.... 100°00 


Chloroniceate of Baryta. — White crystalline powder, which at a red 
heat, gives off the two hydrocarbons above mentioned, leaving a carbo- 
naceous residue; dissolyes sparingly in water and pretty easily in hot 
alcohol. 


St. Evre. 

ESS Co borisinsorcoatesdicnrnss 72:0 Go eM secre 33°78 
C1 sitet Nas caaceoranseckes 35°4 16°70 

ASTUTE Sriesinceanmneveccrscoies 4:0 Tea OF <osescess 2°21 

Ai avserccss- sensvan-siseaSsent 686. See SU sere era 32°83 
7 LO ge eet mney eeen 20 15°09 
GEV THE Ba Or teens as 212°0 100°00 

Chloroniceate of Silver. — The alcoholic ammonia-salt added to an 


alcoholic solution of nitrate of silver, throws down white flakes which, 
after washing, dry up to a soft crystalline powder. 


St. Evre. 
be IEA ath 6 Sat ls 2 er ea 72°0 28°64" i sassees 29°21 
Cite iek re oo 4a) Goes OS 
he ERB cohen ies eine yes teide | eaaaael ILS ton chee eae 2°05 
IN este ears gence aise EUS: (ae 40-06. LA | 
AS OS aes ide So ee am Loko 
CECI ASO* Fea pac 951°4 . 100°00 


The acid dissolves in alcohol. (St. Evre.) 


Chloroniceamide. 
CY? NCIH*°O? = GC AG ..O* 


Amide chloronicéique, Chloronicenamid. 


Obtained by placing an alcoholic solution of chloroniceic ether and 
ammonia together in a bottle for some time, and then evaporating to the 
erystallising point. 

Colourless lamine having a fatty lustre and melting at 108°. 
(St. Eyre, VW. Ann. Chim. Phys. 25, 492.) 

VOU. X17. N 
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St. Evre. 
10:6 Gee FO: eet bO2b cian 50°51 
OY eter ci wee ee 9°58 
Ge ES: a 35°4 24°69 
ot: IE ie, 8. « 6°0 2 Cb Spee 4°27 
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Conjugated Compound. 


Chloroniceic Ether. 
CUGTHR Ot =" Carr 2G lr 4s. 


Obtained by passing hydrochloric acid gas through an alcoholic solu- 
tion of chloroniceic acid, and rectifying the ether over litharge. 

Colourless liquid, of sp. gr. 0°981, boiling at 230°. 

Its alcoholic solution is gradually converted by ammonia into chloro- 
niceamide : 


C4+ClH°O? + NH? = C2NCIH®O? + C*HS0?2, 
(St. Evre, WV. Ann. Chim. Phys. 25, 491.) 


St. Evre. 

Lis Coe hata 96°0 55°68 55°99 
CO orastch tate coacnt DOA AX Pay pepe 20°23 
Orn ee 9°0 5°07 eee 5:20 
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Chlorine-nucleus C?C?H*4. 


Bichlorocarbolic Acid. 
CuGRHEO? —° O2ORH 02. 


LAvRENT. (1886.) Ann. Chim Phys. 63, 27; also Ann. Pharm. 28, 60; 
also J. pr. Chem. 10, 293.— Ann. Chim. Phys. 8, 210; also Ann. 
Pharm. 43, 212; also J. pr. Chem. 25, 414. 


Bichlorcarbolsdure, Chlorphinessdure, Acidé chlorophénésique. 


Formation. 1. By the comparatively feeble action of chlorine on 
earbolic acid. (Laurent.)—2. By distilling bichlorosalicylic acid three 
times with fine sand and a small quantity of baryta or lime. (Cahours.) 


Preparation. Coal-tar is distilled till the distillate begins to exhibit 
a viscid consistence; chlorine gas passed through the yellowish oil for a 
day; the liquid then cooled to — 10°, and strained through linen to 
separate the naphthalin which has erystallised out; chlorine again passed 
for two days through the liquid, which is then cooled to 0°, decanted 
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from the crystallised hydrochlorate of bichloronaphthalin (C*°CPH®, H?Cl?) 
and distilled (whereupon it froths up considerably, giving off a large 
quantity of chlorine and afterwards hydrochloric acid) till the thick 
black residue exhibits considerable intumescence (quadrochloronaphthalin 
then subliming in needles); the distillate shaken up in a bottle with oil 
of vitriol as long as hydrochloric acid continues to escape; the rose- 
coloured oil of vitriol (which deposits a stinking substance when neutra- 
lized) removed by the syphon; the remaining oil washed with a large 
quantity of water, and mixed in the flask with ammonia, with which it 
solidifies completely into a white mass, with slight rise of temperature;. 
this mass boiled with water; the solution decanted hot from a brown oil, 
which is again to be treated with ammonia and then with hot water to 
remove the acids completely; the hot-filtered aqueous solutions, con- 
taining bi- and ter-chlorocarbolate of ammonia, mixed by drops with 
dilute nitric acid till a slight turbidity is produced; the liquid filtered 
from the red-brown precipitate; the filtrate precipitated with a slight 
excess of nitric acid; the white precipitate, which is gelatinous at first 
but afterwards curdy and consists of fine needles, collected on a filter, 
and distilled after washing, pressing and drying; and the distillate boiled 
with a slight excess of aqueous carbonate of soda, which leaves behind 
the oily bichlorocarbolic acid, whilst the crystalline terchlorocarbolic 
acid is precipitated from the filtrate by nitric acid, and purified by dis- 
tillation. (Laurent.) 


Properties. 1. Oil, which volatilises without residue, and has a 
peculiar odour. (Laurent.) 


Laurent. 
SA ee ca te 72:0 | re 41°49 
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rs VO Se ee ee 4°0 BoA Cmicita R01 2°82 
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Decompositions. 1, By the further action of chlorine, the acid is con- 
yerted, with evolution of hydrochloric acid, into terchlorocarbolic acid. 


C¥CPH10? + 2Cl = C#Ci3H30? + HCl. 


2. When boiled with nitric acid, it forms very volatile needles. (Laurent.) 


Oombinations. Insoluble in water. 

When aqueous ammonia is poured upon the acid, it immediately 
solidifies into a crystalline mass, which however on exposure to the air, 
gives off ammonia and becomes oily, but solidifies when again treated 
with ammonia. The solid salt is soluble in water. 

The acid dissolves with great facility in ‘alcohol and in ether, 
(Laurent.) 


N 2 
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Chlorine-nucleus C’CIH3, 


Terchlorobenzene. 
C¥CH3, 


Mitscuerticn. Pogg. 35, 372. 
LAvRENT. Ann. Chim. Phys. 68, 27; also Ann. Pharm. 23, 69. 


Trichlorfune, Chlorobenzid, Chlorophénise.— Observed by Faraday in 1825; 
more distinctly recognized by Mitscherlich in 1833. 


Preparation. 1. By distilling a mixture of hydrochlorate of terchloro- 
benzene and excess of hydrate of lime or baryta. — 2. By distilling 
hydrochlorate of terchlorobenzene by itself in a tall flask, in which the 
portion that rises undecomposed can constantly run back again. (Mit- 
scherlich.) — 3. By boiling hydrochlorate of terchlorobenzene for some 
minutes with alcoholic potash, mixing with water, boiling the oil thereby 
precipitated with fresh alcoholic potash, precipitating again with water, 
drying over chloride of calcium, and rectifying. (Laurent.) 


Properties.. Colourless oil of sp. gr. 1:457 at 7°. Boils at 210° 
Vapour-density 6°37. (Mitscherlich.) 


Mitscherlich. Laurent. 
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Its vapour decomposes at a red heat. — Chlorine, bromine, acids and 
alkalis (even hydrate of lime and baryta when it is distilled with them) 
exert no decomposing action upon it. 

It is insoluble in water, but dissolyes very easily in alcohol, ether, and 
benzene. 


Hydrochloyate of Terchlorobenzene. 
ORGISH a= sC ZC RE ar, 
MirscHeruicuH. (1835.) Pogg. 35, 370. 


Preiiaot. Ann. Chim. Phys. 56, 66. 
Laurent. Ann. Chim. Phys, 63, 27; also Ann. Pharm. 28, 68. 


Hydrochlor - Trichlorfune, Chlorbenzin, Chlorobenzone, Hydrochlorate de 
Chlorophénise, 
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Formation. (p. 138). 


Preparation. When chlorine-gas is passed in sunshine into a capacious 
bottle containing a small quantity of benzene, the chlorine is absorbed, 
with rise of temperature and formation of white vapours; and crystals 
of hydrochlorate of terchlorobenzene shoot out from the benzene, which 
in the end is completely converted into the hydrochlorate. Nevertheless, 
a certain quantity of terchlorobenzene remains mixed with it, because 
the heat causes part of the hydrochloric acid to separate; on this account, 
the crystals must be washed with a little ether (Mitscherlich), or purified 
by crystallisation from hot alcohol. (Peligot.) 


Properties. Transparent, colourless, shining laminae. (Peligot.) Right 
rhombic prisms with the acute lateral edges truncated. (Laurent.) Melts 
at 132°, and, if then gradually cooled, begins to solidify at 125°, its tem- 
perature then rising again to 132°. (Mitscherlich.) Melts at 135° to 
140° (Laurent); melts into an oil which begins to solidify at 50°. (Peligot.) 
Distils completely at 288°, but is at the same time partially decomposed 
into hydrochloric acid and terchlorobenzene. (Mitscherlich.) Boils at 
150°, and the distillate smells of chlorine and bitter almonds. (Peligot.) 


. Mitscherlich. Peligot. Laurent. 
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It is resolved, partially when heated by itself, and completely when 
heated with hydrate of lime, into terchlorobenzene and hydrochloric acid 
r chloride of calcium. 
It is insoluble in water. (Mitscherlich; Peligot.) 
Dissolves sparingly in cold alcohol (Mitscherlisch); readily in hot 
Icohol. (Peligot.) 
Dissolves more abundantly in ether, and yields definite crystals when 
the ether evaporates. (Mitscherlich.) 


Terchlorocarbolic Acid. 
CYCPH%0? = CC1°H?,02 


LAvuRENT. (1836.) Ann. Chim. Phys. 63, 27; also Ann. Pharm. 23, 60; 
also J. pr. Chem. 10, 293. —N. Ann. Chim. Phys. 3, 206; also 
Ann. Pharm. 43, 208; also J. pr. Chem. 25, 410. — NV. Ann. Chim. 
Phys. 3, 497. 

ERpMANN. J. pr. Chem. 19, 332; 22, 276; 25, 472. 

Pinta. V. Ann. Chim. Phys. 142, 269. 


Trichlorcarbolsdure, Chlorphinisséure, Chlorindoptensdure, Acide chloro- 
phenisique. 
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Formation. 1. By the action of chlorine on carbolic or bichiorocar- 
bolic acid (Laurent); or by the short action of chlorate of potash and 
hydrochloric acid on carbolic acid. (Hofmann.)— 2. In the decomposi- 
tion of aniline by chlorine. (Hofmann.)— 3. Also of an aqueous solution 
of saligenin. (Piria.) — 4, In the decomposition of indigo suspended in 
water by chlorine. 


Preparation. 1. Hither by the method given on pages 178, 179; or 
better: By repeatedly distilling the commercial oil obtained from coal-tar; 
collecting apart the portion which boils between 170 and 190°; separating 
it out from the naphthaline which crystallises out in the cold; passing 
chlorine-gas through it for a day or two according to the quantity; 
distilling it till nothing but a carbonaceous residue is left (whereby 
hydrochloric acid is given off and a very offensive odour emitted), the 
receiver being changed at certain stages of the process, and the first and 
last portions of the distillate set aside; passing chlorine through the 
middle distillate till it solidifies into a crystalline paste; purifying this 
mass from adhering oil by spreading it on paper and pressing it; dis- 
solving the crystalline mass—which, besides the terchlorocarbolic acid, 
likewise contains a little*oil and crystalline chloralbin (C’Cl?H*)—in 
boiling water containing ammonia; filtering; dissolving in water the ter- 
chlorocarbolate of ammonia which has crystallised out on cooling; mixing 
the solution with hydrochloric acid to precipitate the terchlorocarbolic 
acid; and purifying this product by washing, drying, and distillation. — 
(Laurent.) 

2. When chlorine gas is passed through an aqueous solution of sali- 
genin, the bottle being frequently closed and shaken, the liquid imme- 
diately becomes turbid, then deposits a yellow, afterwards reddish and 
finally orange~yellow crystalline resin, and a white, bulky, crystalline 
precipitate. To free the entire precipitate from a closely adhering reddish 
oil, it is distilled three or four times with oil of vitriol, which carbonises 
the oil, with evolution of sulphurous and hydrochloric acid, and ulti- 
mately pure terchlorocarbolic acid distils over. (Piria.) 

3. By passing chlorine-gas through water in which indigo is sus- 
pended, and distilling the yellowish red magma, with cohobation of the 
watery distillate, a small quantity of chlorindoptene is obtained sublimed 
in Jamine and needles. Now, when this mixture of terchlorocarbolic 
acid and chlorindatmite (terchloraniline: Hofmann) is distilled with 
potash, the chlorindatmite passes over, while crystallised chlorindoptate 
of potash remains behind, mixed with free potash. This residue is 
pressed, exposed to the carbonic acid in the air, dissolved in the smallest 
possible quantity of boiling alcohol, and left to crystallise after filtration ; 
and from the aqueous solution of the capillary crystals thus obtained, the 
chlorindoptenic acid is precipitated by acids. (Erdmann. ) 


Properties. Crystallises from solutions—best from rock-oil—or by 
sublimation, in white needles and prisms having a silky lustre. Right 
rhombic prisms with the acute lateral edges truncated; w: u = 70° and 
110°; w: t= 145°. Melts at 44° to a colourless oil (at 58° to a transparent 
oil of the colour of olive-oil: Pirtia; to a colourless oil: Hofmann), and 
on cooling solidifies in a radiated mass (translucent : Piria; exactly like 
stearic acid: Hofmann). Boils at 250° (at 156°: Piria), and volatilises 
undecomposed; when kept for a year, it sublimes in needles even at 
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ordinary temperatures. Has a penetrating, and very persistent disagree- 
able odour, (Laurent.) Reddens litmus strongly. (Erdmann.) 


Laurent. Erdmann. Piria. 
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Decompositions. 1. The acid is easily set on fire and burns with a 
green-edged smoky flame, emitting hydrochloric acid vapours. (Laurent.) 
— 2. Chlorine converts it into quintichlorocarbolic acid, but slowly and 
only when aided by heat. (Laurent.) —3. With strong nitric acid, it 
assumes a brown-red colour, froths up violently, and after continued 
boiling, yields, on cooling, golden-yellow inodorous scales which easily 
melt and sublime. (Laurent.) — 4. Heated with chlorate of potash and 
hydrochloric acid, it is converted into chloranil. (Hofmann.) 


CYPCEH3O? + 4Cl + 20 = CYCHO! + 3HCI. 


Combinations. The acid is insoluble in water (Laurent); nearly inso- 
luble in cold, sparingly insoluble in boiling water. (Piria.) 

It dissolves readily in warm fuming oil of vitriol and solidifies with 
it on cooling into a mass consisting of needles. (Laurent.) 

The Zerchlorocarbolates or Chlorophenisates give off terchlorocarbolic 
acid by dry distillation, leaving a metallic chloride and charcoal. They 
burn with a smoky, green-edged flame. Nitric acid added to these solu- 
tions, throws down the terchlorocarbolic acid in the form of a bulky 
mass. (Laurent.) 

Lerchlorocarbolate of Ammonia. — The solution of the acid in aqueous 
ammonia, yields needles which have a slight alkaline reaction, and 
sublime completely when exposed to the heat of the sun, but by dry 
distillation in a retort, are partially resolved into nitrogen, ammonia, 
terchlorocarbolie acid, bichlorocarbolie acid, and sal-ammoniac. The salt 
dissolves very sparingly in cold, very easily in hot water, or in water 
containing alcohol. (Laurent.) | 


Needles, dried in vacuo. Laurent. 
LZ Us Breer e enn 12.0 eee Oe | ee 34°01 
hh or i se LAS ee Oro are 7°20 
Oo Ch! ae ee 106°2 AOS. Bt 49°83 
Gi biveeteued..aM 6:0 2°30) | huh 2°50 
7 ee eae LE“Os 5: 1°47) Aine 6°16 
C#Ci2H?(NH4)O2,. 214°2 33. -100°006 2s. 100°00 


Lerchlorocarbolate of Potash. — Very soluble needles. (Erdmann. ) 

Lerchlorocarbolate of Soda.— Very soluble needles having a silky 
lustre. (Laurent.) 

Lerchlorocarbolate of Baryta.—The ammonia-salt precipitates chloride 
of bariam only from somewhat concentrated solutions;—from cold solu. 
tions the salt separates as a jelly; but from hot solutions, in long silky 
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needles. These crystals, after drying in vacuo at 100°, contain 28°82 p.c. 
baryta, and are therefore C?’Cl[H*BaO?. When subjected to dry distil- 
lation, they give off the greater part of the acid undecomposed, but leave 
a residue of chloride of barium. They dissolve sparingly in water. 

The ammonia-salt throws down from concentrated (not from dilute) 
solutions of chloride of calcium, and likewise of alwm, a white jelly; it 
precipitates neutral acetate of lead and ferrous salts, white; ferric salts, 
reddish (cobaltous salts, reddish; nickel-salts, greenish, according to Erd- 
mann); cupric salts, brown-red (dark-purple violet, according to Erdmann 
and Hofmann), the precipitate dissolving with brown colour in hot alcohol, 
and crystallising on cooling, in brown, shining, oblique rectangular prisms 
(mercurous nitrate, white, according to Erdmann); mercuric chloride, 
yellowish white; curdy; and nitrate of si/ver, lemon-yellow. (Laurent.) 


Erdmann. Taurent. 
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The acid dissolves in wood-spirit, and with extreme facility in alcohol 
and in ether; the alcoholic solution, on addition of water, deposits oily 
drops which gradually solidify; from the solution in hot, extremely dilute 
alcohol, the acid crystallises on cooling. (Laurent.) 

It dissolyes very readily in ov/s, both fied and volatile. (Piria.) 


Chlorine-nucleus C?CIH. 


Quintichlorocarbolic Acid. 
C"CFHO? = C"CIH,O* 


ERDMANN, (1841.) J. pr. Chem. 22, 2'72. 
Laurent. WV. Ann. Chim. Phys. 8, 497. 


Quintichlorcarbolséiure, Chlorphdnusstiure, gechlorte Chlorindoptensture, Acid 
chlorophénusique. 


Formation. By the action of chlorine on terchlorocarbolic acid dis- 
solved in heavy hydrochloric ether (viii. 373), or on chlorisatin or bichlo- 
risatin dissolved in alcoho]. (Erdmann.) 


Preparation. Chlorisatin or bichlorisatin is treated with chlorine 
gas in the manner described for the preparation of chloranil (p. 195), and 
the resinous mixture which remains after obtaining the chloranil from the 
lower oily liquid and evaporating the oil (and if distilled, would yield 
long needles of chlorinated chlorindoptene [quintichlorocarbolic acid 
contaminated with terchloraniline]), united with the perfectly similar 
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resinous mixture precipitated by boiling the upper liquid with water. 
Both these mixtures are dissolved, with the aid of heat, in potash; the 
prisms of impure quintichlorocarbolate of potash, which form on cooling, 
purified by recrystallisation from dilute potash, in which they are but 
sparingly soluble; and the acid separated in white flakes from the potash- 
salt by hydrochloric acid. (Erdmann.) — As Laurent, by nearly the same 
process, obtained brownish flakes, he boiled their solution in ammonia 
with a large quantity of water, till the excess of ammonia was expelled 
and a brown oil separated out; dissolved the lamin obtained on cooling 
(whereas the mother-liquor yielded needles of terchlorocarbolic acid) in 
water; precipitated them from the solution by hydrochloric acid; and 
finally purified the still somewhat coloured acid by distillation. 


Properties. Crystallises, best from rock-oil, in white right rhombic 
ptisms truncated on the acute lateral edges. w:w about = 110°. Less 
fusible than terchlorocarbolic acid. (Laurent.} Also less volatile; but 
when distilled with water, it sublimes in the neck of the retort in long 
needles. Smells like terchlorocarbolic acid, but more agreeably. — 
(Erdmann.) 
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Quintichlorocarbolate of Ammonia.— Aggregated needles very 
sparingly soluble in water. (Laurent.) 

Quintichlorocarbolate of Potash. —Rhombic prisms and_ needles. 
(Erdmann. ) 

The potash-salt does not precipitate the salts of lime or magnesia; 
it precipitates chloride of bariwm in white flakes; neutral acetate of lead, 
white ; ferrous and ferric salts, brownish white; nitrate of cobalt, reddish; 
nitrate of nickel, greenish; cupric sulphate, dark purple violet; mercurous 
nitrate, in white flakes; mercuric chloride, in yellowish white flakes; 
nitrate of silver, lemon-yellow. (Erdmann.) 


is Silver precipitate. Erdmann (at 110°), 
2 Cee i bea reread hf Deen ty 20°10 
SRE Tree eer 177 7 Wa gE A ge mre 46°81 
ee 108 ty 31°41 
p At en ey te 16 4 NSD bi eae rey: 1°68 
CHCPACO".....> Giae = gee LOO UUM sere 100°00 


Oxychlorine-nucleus C?ClH?O*. 
Chiorkinone. 
CPC Os — Gv Gl nro? O?, 
SrapipR. (1849.) Ann. Pharm. 69, 300. 


Quinone monochlorée. 
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Preparation. 1 pt. of kinate of copper or any other kinate (25 
grammes at most) is distilled with 4 pts. of a mixture of 3 pts. common salt, 
2 pts. peroxide of manganese, and 4 pts. oil of vitriol (diluted with 
3 times its bulk of water), in a flask provided with a descending tube 6 ft. 
long, and kept cool at the upper part by a wet cloth, but not so much 
as to cause the liquid which distils over to crystallise. At first the 
mixture froths up considerably, giving off carbonic acid with a small 
quantity of chlorine, but when the liquid begins to boil, the evolution of 
chlorine ceases; the rapid ebullition is kept up, as long as any oil passes 
into the receiver from the tube, in which, if it be moderately cooled, all 
the chloranil is deposited. This oil, which solidifies on cooling, is 
collected on a filter, repeatedly washed with cold water, dried, pulverised 
and exhausted with successive small quantities of cold 85 p.c. alcohol, 
as long as the alcohol acquires a yellow colour and gives a precipitate 
with water. Bichlorkinone then remains undissolved, together with a 
small quantity of terchlorkinone and chloranil, whilst the alcohol retains 
in solution the kinone and terchlorkinone, which colour it yellow. These 
compounds are precipitated from the solution, by addition of a treble 
volume of water, in slender needles and lamina, and dissolved in a 
small quantity of hot, moderately strong alcohol; the solution cooled, till 
the large yellow laminz of terchlorkinone which separate out, begin to 
be associated with needles of chlorkinone; the liquid then immediately 
filtered and mixed with water; and the precipitate consisting of chlor- 
kinone and a small quantity of terchlorkinone, freed from the latter by 
repeatedly treating it as above with alcohol, which however cannot be 
effected completely and is attended with great loss. 


Properties. Very soft yellow needles, which melt at 100°, forming a 
dark yellow oil having a peculiar aromatic odour and sharp burning 
taste; its solution imparts a purple colour to the skin and other organic 
substances. Neutral. 
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The above analysis gives nearly the formula of bichlorkinone or of a compound of 
chlorkinone and terchlorkinone in equal numbers of atoms; but the laminz which 
occurred so abundantly in the substance analysed, showed clearly that it was a mere 
mixture of chlorkinone and terchlorkinone. 


Decompositions. 1. The aqueous solution when boiled, becomes dark 
red and opaque, with formation of brown chlorkinhydrone (C“Cl’H*O*) 
and a brown resin.— 2. The reddish yellow solution in cold oil of vitriol 
qnickly solidifies into a magma of white needles. — 3. Chlorkinone 
dissolves very readily in cold aqueous sulphurous acid, as chlorhy- 


drokinone : 
CY2C]IH3O! + 2SO? + 2HO = C¥CIHbO4 + 2803, 


Combinations. Chlorkinone dissolves in boiling water and separates 


on cooling. 
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It dissolves in ether and in strong alcohol. Also in a hot mixture of 
strong alcohol with an equal quantity of water; but on cooling, part of 
it separates out, and the portion which remains dissolved, changes the 
yellow colour of the solution by decomposition into wine-red. 

With strong and weak acetic acid, it behaves in the same manner as 
with strong and weak alcohol. (Stadeler.) 


Chlorhydrokinone. 
CVC Os =" CVCIH 07.70% 


Wouter. (1845.) Ann. Pharm. 51, 155. 
STADELER. Ann. Pharm. 69, 806. 


Colourless Chlorhydrokinone, Hydroquinone monochlorée. 


Formation and Preparation. 1. The solution of kinone in strong 
hydrochloric acid, after it has become colourless, is evaporated till it 
erystallises. The brown colour which the solution sometimes acquires 
during the evaporation, is likewise imparted to the crystals. (Wohler.)— 
2. By dissolving chlorkinone in aqueous sulphurous acid. Since however 
chlorkinone, as hitherto obtained, always contains terchlorkinone, the 
process likewise yields terchlorhydrokinone. (Stadeler.) 


Properties. Colourless. needles anited in radiated groups, which melt 
very easily and solidify in the crystalline form on cooling; sublime at a 
somewhat stronger heat, in shining lamin, and with partial carbonisation; 
have a faint peculiar odour, and sweetish, burning taste. 


Wohler. Schnedermann. 
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Decompositions. 1. Its aqueous solution immediately reduces silver 
from the solution of the nitrate, in specula and spangles, with emission 
of the odour of kinone (or of chlorkinone? according to the following equation : 
GC2C1IH®O* + 2(AgO,NO®*) = C2Cl1H304 + 2Ag + 2HO + ZNO*), (Laurent.)— 
2. The aqueous solution mixed with sesquichloride of iron, assumes a 
dark brown-red colour, becomes milky, and deposits dark brown oil- 
drops, which soon change to blackish green prisms (2C?ClIH°O! + 2Cl 
= C#CPH8O® + 2HCl. Laurent, Compt. Chim. 1849, 190.)— 3. The deep blue 
solution of chlorhydrokinone in ammonia quickly turns green, then 


yellow, and lastly brown-red. (Wohler.) 


Combinations. It dissolves very readily in water, alcohol and ether, 
in the vapour of which it deliquesces. (Wohler.) 
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Conjugated Compound. 


Chorkinhydrone. 
C2 CO CPO OS CPC O: 


STADELER. Ann. Pharm. 69, 807. 


Brown Chlorhydrokinone. 


Formation, 1. By digesting aqueous chlorhydrokinone with chlor- 
kinone : 


C¥CIH5O* + C¥CIH%O? = C#CPHEROS. 


2. By mixing aqueous chlorhydrokinone with sesquichloride of iron; as 
shown by Wohler (sup.)— 3. By continued boiling of chlorkinone with 
a small quantity of water. (p. 186.) — 4. By the first action of strong 
hydrochloric acid upon kinone. (p. 160.) 

Chlorkinhydrone is an oil, which, after some time, solidifies into a 
greenish brown crystalline mass: and this, when kept (in a sealed tube) 
sublimes in delicate brown needles, which impart a deep purple colour 
to the skin ; it is decolorised by oil of vitriol, and appears therefore to 
contain water. 

It reddens litmus, and forms a white precipitate with an alcoholic 
solution of neutral acetate of lead. (Stadeler.) 


Oxychlorine-nucleus CYC?H?0*, 


Bichlorkinone. 
CYCPH20! = C2CPH?02,0°, 
SrapDELER. (1849.) Ann. Pharm. 69, 309. 


Preparation. From the mass obtained by distilling a salt of kinic 
acid with a chlorine-mixture, (p. 186) the chlorkinone and the greater 
part of the terchlorkinone are extracted by cold alcohol, then the rest of 
the terchlorkinone by hot alcohol mixed with an equal volume of water; 
the remaining mixture of bichlorkinone and a small quantity of chloranil 
dissolved in hot alcohol; and the crystals of bichlorkinone, after cooling, 
freed by elutriation of the mother-liquor from the delicate needles of chlo- 
ranil, and purified by crystallisation from a mixture of ether and alcohol. 


Properties. Dark yellow (lemon-yellow when crystallised from 
alcohol alone) glassy, oblique rhombic prisms, having their terminal 
faces obliquely set upon the obtuse lateral edges. Melts at 150°, becomes 
each time darker in colour, and volatilises slightly on exposure to the 
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air, more when boiled with water. Has a faint aromatic odour and is 
nearly tasteless, Its solution is neutral and does not colour the skin. 
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Decompositions. Its deep red-brown solution in weak potash, deposits, 
after a few hours, slender red prisms of a potash-salt, from whose wine- 
red aqueous solution, hydrochloric acid throws down an acid (not further 
examined) resembling chloranilic acid and likewise forming red prisms. 
It dissolves sparingly in ammonia, forming a yellow solution which 
changes to red and then to black-brown; and if then evaporated, leaves 
sal-ammoniac and a brown substance, which yields a copious brown preci- 
pitate with hydrochloric acid.— When it is boiled with water, part of it 
volatilises undecomposed, and the remaining portion colours the water 
violet by decomposition. — By boiling with aqueous sulphurous acid, 
bichlorkinone is converted into bichlorkinhydrone and_bichlorhydro- 
kinone : 


2C2CPH?204 + 280? + 2HO = C*#CHH6O! + 2808; 
and: 
C2CP2H204 + 280? + 2HO = CPCPZH‘O4 + 2803, 


Combinations. Bichlorkinone is insoluble in water. | 

It dissoves in ovd of vitriol without decomposition, forming a yellow 
solution from which it crystallises as it gradually absorbs water. 

It dissolves without decomposition in strong boiling hydrochloric acid, 
and crystallises out on cooling. 

It dissolves sparingly in cold, abundantly in hot nitric acid of sp. gr. 
1°25, forming a yellow solution from which it crystallises undecomposed 
on cooling. 

It dissolves readily and with yellow colour in ether. 

It is nearly insoluble in cold strong alcohol, but dissolves abundantly 
in the same liquid at the boiling heat, forming a yellow solution from 
which it separates for the most part on cooling; the mother-liquor, after a 
few days, assumes, a dark brownish green colour, and then on addition of 
water becomes red. In spirit of 40 per cent. it dissolves but very 
sparingly, even on boiling. 

It dissolves pretty freely in strong boiling acetic acid, separates there- 
from on cooling in long prisms, and leaves a mother-liquor which soon 
becomes brown-red by decomposition. (Stideler,) 


Bichlorhydrokinone. 
CPCVHOs = CLG hvOAt-O?: 


STADELER. (1849.) Ann. Pharm. 69, 312. 


Colourless Bichlorhydrokinone, 
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The colourless solution (vid. sup.) obtained by heating bichlorkinone 
with concentrated sulphurous acid, deposits on cooling, prisms which 
must be washed with cold water and dried. 

Colourless needles and shorter prisms, resembling oxalic acid, having 
a pearly lustre, and united in stellate groups. Melts at 105°, forming a 
red-brown liquid, which solidifies again without colour on cooling. 
Sublimes at 120° in delicate needles, at 160°, very quickly, and when 
heated in contact with the air, diffuses white aromatic vapours. Has a 
burning aromatic taste. Reddens litmus. 


Stadeler. 
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Decompositions. i. When set on fire, it burns with a very bright, 
green-edged flame.— 2. When immersed in nitric acid, it is immediately 
conyerted into bichlorkinone. Similarly, when its hot aqueous solution 
is mixed with a sufficient quantity of sesquichloride of iron, whereas a 
smaller quantity throws down violet or greenish black crystals of hydrated 
bichlorkinhydrone. [C™CI*H°O*+4Aq.] [ts solution in weak alcohol 
added to a neutral solution of nitrate of silver, precipitates, slowly at 
ordinary temperatures, more quickly at the boiling heat, a silver 
speculum, and yellow anhydrous, together with violet hydrated bichlor- 
kinhydrone, but it does not part with a greater quantity of hydrogen.— 
8. Its colourless solution in weak potash turns green and afterwards red 
on exposure to the air, and soon deposits a violet powder.— 4. Its yellow 
solution in ammonia becomes deep red on exposure to the air, and then 
yields a brownish deposit containing a crystalline and an amorphous 


substance. 


Combinations, It dissolves yery sparingly in cold, readily in hot 


water. ; / - 
It is insoluble in cold, but dissolves in warm oi/ of vitriol, and erys-: 


tallises therefrom on cooling, especially if the oil of vitriol can abstract 


water from it. ss 
It dissolves sparingly in boiling hydrochloric acid, and separates on 


cooling. 
It dissolves in ammonia with yellow colour, and in potash without 


colour. , ’ 
It forms a white precipitate with neutral lead-acetate dissolved in 


alcohol. Ant vel 
It dissolves very readily in alcohol, ether, and warm acetic acid. 


Chloranilic Acid. 
OHO! — OORT 7Ot OF, 
ErpMann. (1841.) J. pr. Chem. 22, 281. 


Formation and Preparation. The purple solution of chloranil in 
warm dilute potash (p. 197), deposits on cooling, nearly all the chlorani- 
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late of potash that has formed in it; this salt is then separated from the 
nearly decolorised mother-liquor (containing chloride of potassium and 
potash), and purified by recrystallisation from water. The cold aqueous 
solution of these crystals assumes a reddish yellow colour on addition of 
hydrochloric or sulphuric (not of acetic) acid; and soon afterwards depo- 
sits the chloranilic acid in reddish-white, micaceous scales, which, when 
collected on a filter, exhibit the colour of red lead. Whea the aqueous 
solution of chloranilate of potash is heated with an excess of the preci- 
pitating acid, the chloranilic acid is deposited on cooling in granules and 
laminee. 


Properties. _Minium-coloured scales, granules or lamine, which 
sublime but partially when heated in a test-tube, the greater part turning 
brown and decomposing. 


At 120°. Erdmann. 
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Decomposition. The violet solution of the acid in water is decolorised 
by nitric acid, with evolution of a colourless gas, 


Combinations. The crystallised acid contains 7-14 p-c. (2 At.) 
water, which escape at 120°.— It dissolves with violet colour in water, 
and is precipitated therefrom by hydrochloric or sulphuric acid, with 
decoloration of the water. 

Chloranilate of Ammonia.— The solution of the acid in warm 
ammonia yields crystals on cooling, which resemble the potash-salt in 
appearance and in their chemical relations. _ 

Chloranilate of Potash. —preparation as above. Brownish purple prisms 
having a strong lustre. They do not give off water at 100°, but burn at 
a higher temperature, with slight detonation and emission of purple 
vapours. (In dilute hydrochloric acid, they assume a red-lead colour 
without alteration of form: Hofmann.) They dissolve to a moderate 
amount in water and alcohol, forming violet-purple solutions; and to a 
smaller amount in aqueous potash. 


Crystals. Erdmann. 
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CPCPK?08 + 2Aq .... 303°2 .... 100°00 


The aqueous solution of the potash-salt precipitates chloride of barium 
in red-brown micaceous scales very sparingly soluble in boiling-water; — 
with neutral acetate of lead it forms a brown precipitate;—with ferric 
nitrate, blackish; — with cupric sulphate, greenish brown; — with mer- 
curous nitrate, yellowish brown ; and with nitrate of silver, a red-brown 
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pulverulent precipitate, which dissolves very sparingly and with reddish 
colour in water. _ It does not precipitate the protosalts of iron, cobalt or 
nickel, or corrosive sublimate. (Hrdmann.) 


Stlver-precipitate. Erdmann. 
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Conjugated Compound. 


Bichlorkinhydrone. 
CA CEO Clee B?O* CVG Ht* 


STADELER. (1849.) Ann. Pharm. 69, 814. 
Coloured Bichlorhydrokinone. 


Obtained in the hydrated state by digesting aqueous bichlorhydro- 
kinone with bichlorkinone, or with the proper quantity of sesquichloride 
of iron (if too little is used, bichlorhydrokinone remains unaltered; and 
with too much, bichlorkinone is formed), washing with cold water the 
crystals produced from the brown mixture on cooling, and drying them. 
These crystals may be freed from water at 70° or above, without losing 
their form. 


Properties, Crystalline, yellow in the cold, becoming red every time 
it is heated above 110°. Has a faint odour like that of bichlorkinone, 
and an aromatic burning taste. 


Stadeler. 
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Decompositions. 1. Bichlorkinhydrone melts to a red liquid at 120°, 
and at the same time sublimes in isolated crystals of bichlorkinone and 
bichlorhydrokinone. — 2. It is not altered by cold dilute nitric acid, but 
moderately strong nitric acid converts it into bichlorkinone. — 3. Its 
solutions are turned green by hypochlorite of soda. — 4. Its chrome- 
green solution in dilute potash quickly changes to ruby-red, but is then 
no longer precipitated by hydrochloric acid; whereas the ammoniacal 
solution, which, in other respects, behaves in the same manner, forms 
with hydrochloric acid, a pale cochineal-coloured precipitate. 


Combinations. Hydrated Bichlorkinhydrone. Preparation, vid. sup.— 
Ordinarily, small dark violet prisms united in stars; but when prepared 
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by mixing a hot aqueous solution of bichlorhydrokinone with sesqui- 
chloride of iron, it forms long flat blackish green needles like kin- 
hydrone. The crystals, placed over oil of vitriol, or heated to 70°, give 
off their water, without change of form, and leaves the anhydrous yellow 
compound. Under oil of vitriol or a small quantity of alcohol, they also 
give off water and turn yellow. 


Stadeler, 
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Bichlorkinhydrone is scarcely soluble in cold water, but dissolves 
readily in boiling water, whence it Separates on cooling, partly as the 
yellow anhydrous compound, partly as the violet hydrate. 

It dissolves with yellow colour in oil of vitriol, and crystallises out, 
also with yellow colour, as the oil of vitriol gradually takes up water. 

It dissolves with chrome-green colour in aqueous ammonia or potash. 

It dissolves readily and with yellow colour in alcohol. 

It dissolves very readily in ether. The solution yields by spontaneous 
evaporation, partly yellow, partly violet crystals. 

From the deep red solution in hot strong acetic acid, it crystallises on 
cooling in thin dark green prisms. (Stédeler.) 


Oxychlorine-nucleus C?CFHO?, 


Terchlorkinone. 
C’CBRHO! — COE O70 


WoSKRESSENSKY. (1839.) J. pr. Chem. 18, 419. 
SrapELeR. Ann. Pharm, 69, 318. 


Trichlorchinon. 
Formation. By the action of chlorine upon kinone. 


Preparation. 1. Dry chlorine gas is made to act upon kinone, which, 
in order that the temperature may not rise too high, must not be in large 
quantity, and must at first be cooled from without, but afterwards, to 
complete the decomposition, must be surrounded with hot water; the 
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resulting terchlorkinone, partly carried forward by the chlorine-gas, and 
partly sublimed in yellowish lamin in the receiver, is then purified by 
solution in boiling alcohol and crystallisation, after addition of a small 
quantity of cold water. (Woskressensky.) —2. It is obtained in the pre- 
paration of chlorkinone (p. 186), and freed from that compound by 
repeated solution in hot moderately strong alcohol; as the solution cools, 
the terchlorkinone crystallises out first, and may then be washed with 
cold alcohol. The portion of terchlorkinone which dissolves together 
with the chlorkinone is precipitated by water, and further purified by 
alcohol, as above. (Stiideler.) 


Properties. Large golden-yellow lamine. (Stideler.) Pale yellow, 
soft to the touch, friable. (Woskressensky.) Melts at 160° (somewhat 
above 100°, according to Woskressensky); and sublimes at 130° in deli- 
cate yellow iridescent lamine. (Stiadeler.) Has a penetrating aromatic 
odour (Woskressensky); nearly inodorous, and at first tasteless, but after- 
wards produces an unpleasant scratching sensation in the throat. 
(Stadeler.) The alcoholic solution does not redden litmus (Woskres- 
sensky), or colour the skin or other organic tissues, unless it contains a 
small quantity of chlorkinone, in which case it reddens them (Stadeler); 
it imparts a dark red colour to organic substances. (Woskressensky.) 


Woskressensky. Stéadeler. 
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Decompositions. 1. When immersed in dilute potash, it turns green, 
then dissolves with red-brown colour, and after a few hours, deposits 
long red needles of a potash-salt, from whose wine-red aqueous solution, 
hydrochloric acid throws down red needles of the peculiar acid mentioned 
at page 189. (Stideler.) —2. With ammoniacal gas it forms emerald- 
green crystals. (Woskressensky.) It dissolyes after a while in weak 
ammonia, forming a red solution; with strong ammonia, it produces at 
first a green colour, but afterwards forms a brown-red solution, which 
when left to evaporate, forms small, hard, dark brown crystals. (Stadeler. ) 
— 3. By hot aqueous sulphurous acid, it is converted into terchlorhy- 
drokinone. (Stadeler.) 


Combinations. It is soluble in cold, but dissolves very sparingly in 
boiling water. (Stadeler.) 

From its deep yellow solution in cold oil of vitriol, it is precipitated 
by water. (Stideler.) 

From its solution in hot strong nitric acid, it erystallises in yellow 
Jaming on cooling. (Stideler.) 

Its alcoholic solution does not precipitate neutral acetate of lead or 
nitrate of silver. (Woskressensky.) 

It dissolves sparingly in cold, more abundantly in hot alcohol, and 
separates on cooling, the more completely as the alcohol is weaker. 


(Stadeler.) 
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It dissolves in ether, (W oskressensky, Stideler.) 
With acetic acid, both strong and weak, it behaves as with alcohol. 
(Stadeler.) 2 


Terchlorhydrokinone. 
C¥CPH*04 = C°ChHO2,H202 


STADELER. (1849.) Ann. Pharm. 69, 321. 


Preparation. The colourless solution of terchlorkinone in a sufficient 
quantity of hot aqueous sulphurous acid, deposits the terchlorhydroki- 
none, on cooling, in small crystals, or on evaporation over the water- 
bath in the form of a heavy oil which erystallises as it cools; a portion, 
however, remains in solution, and may be obtained by evaporating the 
aqueous solution in vacuo over oil of vitriol. It is freed from adhering 
sulphuric acid by washing with cold water, 


Properties. Colourless lamine and flat prisms, which melt somewhat 
above 130°, and sublime in delicate iridescent laminz. Has a faint 
aromatic odour, and a burning aromatic taste, especially when moistened 
with alcohol. The alcoholic solution reddens Jitmus. 


Decompositions. 1. Its solutions are coloured green by hypochlorite 
of soda. — 2. Strong (not dilute) nitric acid, converts it by oxidation 
into terchlorkinhydrone. The same compound appears to be formed on 
adding nitrate of’ silver to a weak alcoholic solution of terchlorhydroki- 
none, a specular deposit of silver being formed after some minutes (or more 
quickly if aided by heat), and afterwards yellow rhombic laming depo- 
sited—or when to the same solution, sesquichloride of won is added, 
which at first produces a deep brown colour. — 3, Its solution in aqueous 
potash or ammonia, which is colourless at first, turns green, red, and brown 
when exposed to the air, and afterwards, without depositing crystals, 
forms with hydrochloric acid a thick precipitate, which, when formed 


fusion in boiling water, from which it separates partially on cooling, 
From its solution in warm oid of vitriol, it crystallises as the liquid 
absorbs water, 


Its alcoholic solution forms a white precipitate with neutral acetate of 
lead. 


It dissolves readily in alcohol and ether, 
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Conjugated Compound. 


Terchlorkinhydrone. 
CYcitngo i= O2ChHOVCVGEH*0*. 


STADELER. (1849.) Ann. Pharm. 69, 323. 


Yellow Trichlorhydrochinone. 


When tercblorkinone is boiled with a quantity of aqueous sulphurous 
acid, less than sufficient to convert it into terchlorhydrokinone, a red- 
brown liquid is formed, on which there float brown viscid oil-drops, 
probably belonging to this compound; in a larger quantity of sulphurous 
acid, they dissolve without colour, as chlorhydrokinone. 


Ohlorine-nucleus C’Cl40?. 


Chloranil. 
CXOIO* i= CR CLOYVOR 


ErpMANN. (1849.) J. pr. Chem. 23, 278 and 279. 
A. W. Hormann. Ann. Pharm. 52, 55. 


Formation. 1. From carbolic acid, kinone (Hofmann), aniline 
(Fritzche), chloraniline, binitrocarbolic acid or ternitrocarbolic acid 
(Hofmann), when either of these compounds is heated with hydrochloric 
acid and chlorate of potash. —2. Similarly from salicylous acid, salicylic 
acid (also, according to Cahours), nitrosalicylic acid, or anthranilic acid, 
with evolution of carbonic acid. (Not from benzoic acid or its allied 
compounds.) (Hofmann.)—3. From kinic acid when heated with common 
salt, peroxide of manganese, and sulphuric acid,— together with car- 
bonic acid, the three chlorkinones, &e. (Stadeler.)— 4. From _ isatin, 
when boiled with hydrochloric acid and chlorate of potash (Laurent); 
from alcoholic chlorisatin or bichlorisatin by the action of chlorine gas 
(Erdmann); or more quick ly by hydrochloric acid and chlorate of potash, 
— whereas indigo treated in the same manner, gives only traces of this 
compound. (Hofmann. ) — 5. From pyrocatechin, C?H®O*, >y tee action 
of hydrochloric acid and chlorate of potash (R. Wagener, J . Chem. 
67, 441): 


C?H&O* + 10Cl = C¥Cl4O* + 6HCI. 


Preparation. Strong hydrochloric acid is poured upon carbolie acid 
in a basin; chlorate of potash added in small crystals; and the mixture 
heated as soon as the first vio'ent action, which may amount to explosion, 
is over, the heating being continued for some’ time, till in fact the 
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carbolic acid, which at first becomes thick and red-brown, is converted 
into a light yellow crystalline mass, which, after washing with water, 
may be crystallised from boiling alcohol. The transformation takes 
place more quickly when the carbolie acid js dissolved in boiling water 
or in alcohol; but if alcohol be used, it is necessary, on account of the 
readiness with which explosion takes place, to use more dilute hydro- 
chloric acid and to add the chlorate of potash gradually. (Hofmann. )— 
2. By boiling kinone (Hofmann), or the wash-water obtained in the 
preparation of kinone by Wohler’s process (p. 159), which contains 
Kinone in the state of very dilute solution (Stideler), with hydro- 
chlorie acid and chlorate of potash. — 3. Similarly, binitrocarbolic or 
ternitrocarbolic acid dissolved in water or alcohol. (Hofmann.)— 4, Also 
salicylous acid, salicylic acid, nitrosalicylic acid, or salicin. The last 
must be dissolved, together with chlorate of potash, in boiling water, and 
small quantities of hydrochloric acid then added, whereupon the solu- 
tion immediately acquires a deep orange-yellow colour, and becomes 
covered with a crust of small crystals of chloranil, amounting to 30:27 pc. 
of the salicin. If the salicin be first heated with hydrochloric acid alone, 
saliretin is formed, which, when afterwards heated with chlorate of 
potash, does not yield any chloranil. (Hofmann.) — 5. When a salt of 
kinie acid is distilled with common salt, peroxide of manganese, and 
aqueous sulphuric acid (p. 186), a portion of the chloranil thereby pro- 
duced sublimes in the upper part of the flask and in the distillation-tube, 
a considerable portion, however, remaining in the residue. (Stadeler.) — 
6. Chlorine gas is passed through 80 per cent. alcohol in which chlor- 
isatin or bichlorisatin is dissolved or suspended, till the thick oily liquid 
which falls down no longer increases, and nothing more is formed than 
products of decomposition of the alcohol; the oily liquid, after removal 
of the sal-ammoniac by water, is exhausted with cold alcohol, which dis- 
solves chlorinated chlorindoptene and a resinous substance, together with 
heavy hydrochloric ether and other products of decomposition of the 
alcohol, and leaves the greater part of the chloranil in the crystalline 
form. The alcoholic solution evaporated to a syrup and cooled yields an 
additional quantity of chloranil crystals to be purified by exhaustion 
with cold alcohol; and the alcoholic liquid thereby obtained, yields still an 
additional quantity by repetition of the process. The whole of the 
chloranil crystals are washed with water, and finally purified by repeated 
crystallisation from hot alcohol, or by sublimation—a small quantity of 
charcoal then remaining—and washing the sublimate with cold alcohol, 
(Erdmann.) —7. Pulverised isatin is added to boiling hydrochloric acid, 
then chlorate of potash; and the resulting soft mass mixed with crystals, 
is washed with water, thrown upon a filter together with a little ether, 
washed with cold alcohol, and purified by crystallisation from hot alcohol, 
or by sublimation. (Laurent; Rev. scient. 19, 141; abstr. J. pr. Chem, 
36, 277.) 


Properties. Pale yellow (golden-yellow according to Hofmann), 
nacreous, often iridescent laminz, (Erdmann.) Volatilises completely at 
a gentle heat without fusion, and without leaving any residue of char- 
coal (slowly at 150°, quickly between 210° and 220°: Hofmann), in 
yellow vapours, which condense on cold bodies in delicate lamina, and 
on hot bodies in the form of a liquid, solidifying to a sulphur-yellow 
crystalline mass on cooling. Larger quantities of chloranil, when rapidly 
heated, melt partially into a dark brown boiling liquid, and leave a small 
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quantity of charcoal. — The alecholic solution has no action on vegetable 
colours. (Erdmann.) 


Erdmann. _ Hofmann. Laurent. 
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Decompositions. 1. Chloranil dissolves very readily and with dark 
purple colour (after previously assuming a greenish black colour: Hof- 
mann), in warm dilute potash, in the form of chloranilate of potash, which 
soon crystallises, and chloride of potassium. 


C¥CHOt + 4KO = CYCPK?208 + 2KCI. (Erdmann.) 


When strong potash is used, part of the product is further decomposed, 
so that the brown-red solution yields but a small quantity of chloranilate 
of potash, and a dark mother-liquor which is not precipitated by hydro- 
chloric acid. (Erdmann.) — 2. It dissolves slowly and with deep blood-red 
colour in aqueous ammonia, forming chloranilammone (chloranilamate of 
ammonia, according to Laurent) which crystallises out, and sal-ammoniac: 


C2cvot + 4NH3 + 2HO = CEN2CPHSOS + 2NHACL. 


3. Chloranil gently heated with alcohol to which ammonia is added, 
yields brown-red chloranilamide which remains undissolved, together 
with a solution of chloranilamate of ammonia and another substance : 


C2CHO! + 4NH3 = C2N2CPHtO4 + 2NH4CI. 


If absolute alcohol and ammoniacal gas were used, the chief product 
would probably be chloranilamide. (Laurent.) — 4. The yellow solution 
of chloranil in aqueous monosulphide of potassium, quickly mixed with 
hydrochloric acid, without contact of air, yields a precipitate which has 
a sulphur-yellow colour when dry. This precipitate, when heated, yields 
a few colourless needles and lamine, then melts and decomposes, giving 
off sulphurous acid. It dissolves in alcohol and ether, and with red- 
brown colour in potash. When purified from any free sulphur that may 
be mechanically mixed with it, by treating it with sulphide of carbon, 
whereby it is partially dissolved, it contains 8:1 p.c. sulphur and 51°8 
chlorine. On exposure to the air, the yellow solution of chloranil in 
monosulphide of potassium, quickly turns red, then brown, then black, 
and deposits a black granular powder, which contains sulpbur and 
potash, and does not dissolve in water or alcohol. The yellow solution 
of chloranil in ordinary liver of su!phur, becomes yellowish red on 
exposure to the air, then assumes a continually deeper purple, and at 
last a black colour, first depositing sulphur and afterwards a black 
powder. (Erdmann.) — 5. Chloranil boiled with aqueous sulphurous 
acid, takes up 2H and is converted into chlorhydranil. (Stadeler.) 
Chloranil is not decomposed by sulphuric, hydrochloric, or even by 
boiling nitric acid (or by boiling aqua-regia, or by chloride of lime: 
Stenhouse); neither is any decomposing action exerted upon it by an 
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alcoholic solution of iodide or bromide of potassium when boiled, or by 
cyanide of mercury when sublimed with it. (Erdmann. ) 


Combinations. Chloranil is insoluble in water, (Erdmann.) 

Tt is nearly insoluble in cold alcohol, but dissolves sparingly in 
boiling alcohol, forming a yellow solution which changes to light violet 
on exposure to the air, and deposits nearly all the chloranil on cooling. 
(Hofmann. ) 

In ether, it dissolves somewhat more freely, (Hofmann. ) 


Chlorhydranil. 
CM GIHO® = CMCHO2H70* 


STADELER. (1849.) Ann. Pharm. 69, 327. 


Formation and Preparation. Crystals of chloranil are boiled with 
aqueous sulphurous acid till they exhibit no further change of colour; 
the then brownish white crystals collected on a filter, washed with cold 
water, and dissolved, after drying, in a mixture of ether and weak 
alcohol; the solution left to evaporate till it crystallises; the mass of 
brownish white laminw dissolved in strong boiling acetic acid; and the 
solution filtered from a brownish tenacious mass, and cooled to the cerystal- 
lising point. 


Properties. Delicate white nacreous lamine, They do not alter at 
50° but become slightly brown at 160°, strongly between 215° and 220°; 
sublime rather quickly at that temperature, but do not melt till more 
strongly heated, and then solidify in a crystalline mass on cooling. 
Inodorous and tasteless. In solution it reddens litmus. 


Stadeler. 
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Decompositions. 1. By hypochlorite of soda, most readily when a 
sinall quantity of that salt is added by drops to its solution in a small 
quantity of alcohol, it is converted into needles of a deep green colour, 
which, when heated in a test-tube, give off chloranil and leave charcoal, 
and are soluble in water and in alcohol. —2. When heated with water 
containing a small quantity of nitric acid or sesquichloride of iron, it 
turns yellow ; also when its hot solution in weak alcohol is mixed with a 
hot solution of nitrate of silver, the silver being then deposited in the 
Specular or pulverulent form; and the hot filtrate, on cooling, yields 
delicate rhombic laminz, perhaps of C”ClHO* [or of chloranil 7]. — 
3. Its hot-saturated solution in potash-ley deposits on cooling a consi- 
derable number of prisms of a potash salt, which, as well as its solution, 
quickly turns red on exposure to the air.— 4. Its yellow solution in 
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warm aqueous ammonia turns violet when mixed with hydrochloric acid, 
and forms with chloride of calcium, after a while, a crystalline preci- 
pitate which changes on exposure to the air. The same solution exposed 
to the air in a basin turns green from above downwards, then gradually 
deposits a green crystalline powder, and becomes red. — Chlorhydranil is 
neither decomposed nor dissolved by warm oil of vitriol 


Combinations. — Chlorhydranil is insoluble in water. 

It dissolves with yellow colour in aqueous ammonia, especially when 
heated, and readily and without colour in cold dilute potash,{ wherein it 
is precipitated in the crystalline form by hydrochloric acid. 

Its alcoholic solution forms a white precipitate with neutral acetate 
of lead. 

It dissolves readily in alcohol and in ether, (Stideler.) 


“| Sulphochlorine-nucleus C’C1H*(SO’), 


Chlorosulphobenzene. 
C¥C1H4(S0°), 


H. Gericke. Ann. Pharm. 100, 213. 


Formed by the action of chlorine on sulphobenzene.* Chlorine gas 
acts upon dry sulphobenzene, even in the eold, and especially in sunshine, 
forming the hydrochlorate of chlorosulphobenzene, contaminated how- 
ever with undecomposed sulphobenzene. But by passing chlorine gas 
over melted sulphobenzene, the hydrochlorate of chlorosulphobenzene is 
obtained in a purer state and in yellow oily drops, which may be further 
purified by repeated solution in alcohol and precipitation by water This 
hydrochlorate, when suddenly heated, is resolved into hydrochloric acid 
and chlorosulphobenzene, which separates in the neck of the retort as a 
yellow crystalline mass. It is also separated by digesting the hydro- 
chlorate with alcoholic potash, whereby a precipitate of chloride of 
potassium is formed, and the filtrate as it cools deposits crystals of chloro- 
sulphobenzene, which may be purified by washing with water and 
recrystallisation from alcohol and ether. 

Colourless crystalline mass, which, under the microscope, appears to be 
formed of long acuminated crystals. Melts at about 152°, and solidifies 
again in the crystalline form, but sublimes at temperatures much below 
its melting point. By repeated melting and cooling, the melting point 
sinks to 64°. It is decomposed by boiling with alcoholic potash, unaltered 
chlorosulphobenzene passing over at first with the alcohol-vapours, but 
afterwards sulphobenzene passes over in oily drops which solidify in the 
crystalline state, and charcoal remains in the retort. Chlorosulpho- 
benzene is not reduced to sulphobenzene by the action of zinc and sulphuric 
acid. It is insoluble in water and in dilute acids, alkalis, and alkaline 
carbonates. 

Hydrochlorate of Chlorosulphobenzene.— Preparation (vid. sup.). Yellow 
oily drops, heavier than water, haying an odour like that of sulphite of 
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chlorobenzene (p. 174) and a disagreeable taste. Has no action upon 
litmus. Distils without decomposition at 150°. 
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CECIEASO7RHCH..AL79282 0100-0 
Gericke doubles the formula of chlorosulphobenzene, making it C2*CPH8(SO2)?, and 
the hydrochlorate C4*CP?H8(SO?)?,2HCl. 


The hydrochlorate burns on platinum-foil, with a smoky flame and 
disagreeable odour. It is not decomposed or dissolved by dilute alkalis 
or by dilute sulphuric or hydrochloric acid. Nitric acid acts upon it with 
evolution of red vapours and probably forms a nitro-compound. Heated 
with iodide of potassium, it forms a blood-red liquid. 

It is insoluble in water, but dissolves in alcohol and ether. When 
exposed to the air, it absorbs water and evaporates quickly. (Gericke.) J 


Nitro-nucleus CPX H?, 
Nitrobenzene. 
CONICS =. Ol Xe 
MirscHEeRLIcH. (1834.) Pogg. 31, 625. 
Nitrobenzol, Nitrobenzin, SE Nitrobenzinase, Nitrofune. 


Formation. 1. By heating benzene with fuming nitrie acid. (Mits- 
cherlich.) —2. By the dry distillation of nitrobenzoate of silver. (Mulder, 
J. pr. Chem. 19, 375.) . 


Preparation. Benzene is added by small portions to warm fuming 
nitric acid, and the nitrobenzene which separates on cooling washed with 
water. (Mitscherlich.) Hilkenkamp (Ann. Pharm. 95, §6) adds the 
benzene to cold fuming nitric acid. 


Properties. Needles at 3°; above 3°, a yellowish liquid of Sp. gr. 
1:209 at 15°; boils at 213°. Vapour-density 4:4. Smells like bitter 
almond oil and cinnamon oil; tastes very sweet. (Mitscherlich. ) 


Mitscherlich. Mulder. 
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Decompositions. Nitrobenzene passed in the state of vapour through 
a hot tube, together with chlorine gas, is decomposed, with formation of 
hydrochloric acid. (Mitscherlich.) —2. By boiling with fuming nitric 
acid, it is converted into binitrobenzene. (Deville.)— 3. When heated 
with oil of vitriol it becomes strongly coloured and eliminates sulphurous 
acid gas. — It is not decomposed at ordinary temperatures by chlorine or 
bromine, or when heated with moderately strong nitric or dilute sulphuric 
acid. —4. Nitrobenzene is but little affected by aqueous potash or 
ammonia at a boiling heat, or by lime when distilled over it; but with 
boiling alcoholic potash it forms a red liquid, which when distilled yields 
azobenzene C*N?H?° in the form of a red liquid crystallising as it cools, 
whilst a peculiar potash-salt remains in the retort. (Mitscherlich.) In 
this process, aniline also distils over, and at a later stage a large 
quantity of oxalic acid is found in the residue. (Hofmann & Muspratt, 
Ann Pharm. 54,27.) — The solution of 1 vol. nitrobenzene in 8 vol. 
strong alcohol boils, on addition of a quantity of hydrate of potash equal 
to that of the nitrobenzene, assuming at the same time a dark brown-red 
colour, and, after the boiling has been up for some minutes by external 
heating, deposits yellowish brown needles of azoxybenzene, C4N?H™O?, 
and, when the alcohol is distilled off, separates into two layers, the lower 
of which contains potash, carbonate of potash, a brown potash-salt 
easily soluble in water, nearly insoluble in alcohol (whereas the brown 
acid contained in it dissolves in alcohol but not in water), and an indifferent 
dark brown powder, sparingly soluble in water and alcohol, whilst the 
upper layer is a dark brown oil which, on cooling, gradually solidifies into 
needle-shaped azoxybenzene (amounting to half the nitrobenzene). 
This azoxybenzene when distilled, yields azobenzene, with a nearly equal 
quantity of aniline. (Zinin, J. pr. Chem. 36, 98.) Laurent & Gerhardt 
(Compt. Chim. 1849, 417 ; also Ann. Pharm. 75, 7%) endeavoured to find a formula 
for this decomposition by alcoholic potash.—5, When sulphuretted hydrogen is 
passed through nitrobenzene dissolved in alcohol and mixed with 
ammonia, crystals of sulphur are deposited, the liquid loses the odour of 
sulphuretted hydrogen, and solidifies at 0° after some time into a mass 
of delicate yellow needles, which have a biting taste and dissolve readily 
in water and alcohol; this crystalline mass, when freed by distillation 
from part of the alcohol, continually deposits sulphur and ultimately 


leaves aniline. (Zinin.) 
CYNH5O! + 6HS = C2NH’ + 4HO + 6S. 
6. It is quickly converted into aniline when placed in contact with zine 
and a mixture of alcohol and hydrochloric acid in equal volumes. 
(Hofmann, Ann. Pharm. 55, 201.) 
C2NH5O4 + 6H = CYNH’ + 4HO. 
@, 7. Aniline is also produced by the action of ferrous acetate upon 


nitrobenzene: ; 
CYNH®O! + 12FeO + 2HO = 6Fe203 + C?NHI, 
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Ferrous sulphate, oxalate and hydrochlorate do not act upon nitrobenzene. When 
1 pt. of nitrobenzene, 1} pt. iron filings, and 1 pt. concentrated acetic acid 
are introduced into a retort, a brisk action commences without external 
heating, and the distillate, which must be collected in a well-cooled 
receiver, consists of aniline, acetate of aniline, and undecomposed 
nitrobenzene ; 


CPNH‘O! + 4Fe + 2HO = 2Fe203 + C2NH’, 


On pouring the contents of the receiver into the retort after cooling, 
distilling to dryness, and treating the distillate with potash-ley, aqueous 
aniline separates out. (A. Béchamp, V. Ann. Chim. Phys. 42, 186.) — 
8. Nitrobenzene heated to the boiling point for some hours with dry 
sulphite of ammonia and absolute alcohol, with addition of carbonate of 
ammonia to keep the liquid alkaline (otherwise the principal product is 
decomposed by the sulphurous acid evolved) yields, after the liquid has 
been left to cool, filtered from the sulphate of ammonia which sepa- 
rates out, and evaporated to an oily consistence, also with addition of 
carbonate of ammonia, —a large quantity of delicate white laminew 
which quickly decompose, and a smaller quantity of fine hard needles 
consisting of the ammonia-salt of dithiobenzolic or phenyldisulpho-diamic 
acid [CY N?H8S‘O” = C?Ad‘H!S‘O0"], the formation of which appears to 
be due to the action of the sulphite of ammonia on binitrobenzene 
C*(NO*)?*, contained in the nitrobenzene. 


C2(NO!PH! + 12(NH‘0,802) = CPAd@H2(NH*)?,S!02 + ¢(NH40,803) + 2NH3, 


The lamin probably consists of the ammonia-salt of thiobenzolic, phenyl- 
disulphamic, or disulphanilie acid [C’AdH*S?08], formed by the action of 
sulphite of ammonia on the nitrobenzene itself. 


[C2(NO‘)H® + 6(NH‘0,SO2) = CPAdH‘(NH4),S°0% + 4(NH‘0,S0%) + NHB, ] 
(L. Hilkenkamp, Ann. Pharm. 95, 86; Chem. Gaz. 1855, 461.) 4. 


Combinations. Nitrobenzene is insoluble in water. 

It dissolves readily in strong sulphuric or nitric acid, especially when 
heated. 

It mixes in all proportions with alcohol and ether. (Mitscherlich.) 


Nitrocarbolic Acid. 
CYNH50% = C&XH5,02. 


Mononitrophenol, einfauch-Nitrophenol, Nitrocarbolsture. 


Formation. 1. By treating carbolic acid with nitric acid. — 2. By 
treating aniline with nitric acid and arsenious acid. — 3. By passing 
nitric oxide through a solution of aniline in rather strong mitric acid, a 
brown resinous mixture is obtained, consisting of crystalline nitrocarbolic 
acid with a brown amorphous substance and a trace of carbolic acid. — 
Nitrocarbolic acid is a beautiful crystalline body. (A. W. Hofmann, 
Ann. Pharm. 75, 358.) 
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Nitrechlorine-nucleus C?XClH* 


Nitrochloroniceic Acid. 
CENCE O°— OV XCIH* Ot 


ST. Evre. (1849.) WV. Ann. Chim. Phys. 25,492; also Ann. Pharm, 
70, 261. 
Acidé chloronicéique nitré, Nitrochloronicensiéure. 


Crystallises on cooling from a solution of chloroniceic acid in fuming 
nitric acid and is purified by crystallisation from alcohol. 
Broad micaceous lamine haying a fatty lustre. 
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Nitrochloroniceic Ether. 
CEN ClH° O24 "02° 0, O- xcrreo= 


Broad colourless laminew, (St. Eyre.) 
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Nitro-nucleus C?X*H4, 


Binitrobenzene, 
C’N?H408 — C?X?H4 


DevittE. (1841.) WV. Ann. Chim. Phys. 8, 187; also J pr. Chem. 


25, 35d. 
Muspratr & A. W. Hormann. Phil. Mag. J. 29,318; also Ann. Pharm 


57, 214. 


Binitrabenzol, Dinitrobengol, Binitrobengide, Nitrobenzinése, 
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Preparation. A solution of 1 pt. nitrobenzene in 6 pts. faming nitric 
acid is boiled down to 1:4 pt., the acid removed from the residue by 
washing with water and then crystallised from alcohol. (Deville.) — 
2. Benzene or nitrobenzene is dropt, as long as it dissolves, into a mix- 
ture of equal parts of fuming nitric acid and oil of vitriol; the solution 
boiled for some minutes; and the crystalline magma which forms on 
cooling, washed with water, and left to crystallise from alcohol. 
(Hofmann & Muspratt.) : 


Properties. Long shining needles and laminew which melt below 100°, 
and solidify in a radiated mass on cooling. (Deyville.) 
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Binitrobenzene boiled with sulphite of ammonia and absolute alcohol 
is converted into dithiobenzolate of ammonia. (Hilkenkamp, see p. 203.) 
It dissolves yery readily in hot alcohol. (Deyille.) 


Binitrocarbolic Acid. 
C’N?H4A0 — Cu NH 2, 


Laurent. (1841.) WV. Ann. Chim. Phys. 3, 213; also Ann. Pharm. 43, 
218; also J. pr. Chem. 25, 416. 


Binitrocarbolsdure, Nitrophdnessaure, Acide nitrophénesiyue, 


Formation. 1. By the more moderate action of nitric acid upon 
earbolic acid. (Laurent): 


C?H°O? + 2NO% = C2N2H0 4 2QHO. 


2. By boiling binitranisol (C*X?H*°O") with alcoholic potash. (Cahours, 
N. Ann. Chim. Phys. 25, 22.) 


Preparation. 12 pts. of commercial nitric acid are added by sepa- 
rate portions in a large porcelain basin to 1 pt. of that portion of coal-tar 
oil which boils between 160° and 190°, a fresh portion being added as 
soon as the violent intumescence caused by the preceding has subsided, in 
which case the mixture becomes hot enough to render external heating 
unnecessary. The resulting thick red-brown mass is freed by water from 
the greater part of the nitric acid; the residue boiled with very dilute 
ammonia; the solution while hot rapidly filtered from a brown resinous 
mass which serves for the preparation of picric acid; the brown crystal- 
line substance which separates within 24 hours from the dark brown 
filtrate, collected (an additional quantity of the brown resinous mass 
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serving for the preparation of picric acid, may be precipitated from the 
mother-liquor by acids); the crystalline substance dissolved in boiling 
water; the delicate needles of binitrocarbolate of ammonia which form on 
cooling, purified by four recrystallisations (the matter precipitated from 
the mother-liquors by nitric acid serves for the preparation of picric 
acid), washed with cold water, and dissolved in a very large quantity of 
boiling water; the solution filtered as quickly as possible from any of the 
brown mass that may be precipitated; the mother-liquor decanted from 
the acid which erystallises on cooling, boiled with fresh ammonia, again 
mixed with nitric acid &c., and finally, the acid, which is thus obtained 
crystallised in fork-like tufts, is dissolved in boiling alcohol to purify it 
from asmall quantity of oil: it then crystallises free from oil on cooling. 
(Laurent. ) 


Properties. Pale brown yellow prisms belonging to the right prismatic 
system. Vig. 56, u :t=115°; 4 :t=127°; ‘wv: w=50°and 130° (fev. sctent. 
9,24). Melts at 114°, and solidifies in a radiated mass on cooling. May 
be distilled in smal] quantities without decomposition. Inodorous; taste- 
less at first, afterwards very bitter. Colours the cuticle, horn, and other 
animal tissues, deep yellow. (Laurent.) 


Laurent. Cahours 
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Decompositions. 1. The acid detonates when suddenly heated in a 
tube, or slightly, when heated in the air, with red flame and black 
smoke, leaving a residue of charcoal.—2. When heated with bromine, it 
is converted into binitrobromocarbolic acid. (Jeu. scient. 6,65.) Chlorine 
appears not to act upon it.—38. By boiling nitric acid it is quickly 
converted into picric acid. (Laurent.)— 4. When heated with chlorate 
of potash and hydrochloric acid, it is very easily converted into chloranil. 
(Hofman, Ann. Pharm. 52, 62.) — 5. It dissolves in warm fuming oil of 
vitricl, and then decomposes, with rapid evolution of gas, turning brown 
and thickening at the same time. —6. It dissolves gradually in dilute 
sulphuric acid, in presence of zine, forming a rose-coloured liquid, which 
is turned green by excess of ammonia, without precipitation. —7. When 
digested with aqueous oil of vitriol and baryta, out of contact of air, it 
forms a blood-red liquid. (Laurent.)— 8. When gently heated with- 
aqueous hydrosulphate of ammonia, it forms a nearly black liquid, 
which, on cooling, deposits black-brown needles of nitrodifunamic acid, 
C#A d?X?H®, 0+ 4Aq; thus: 

2CVN*H40 + 12HS = C¥*N4H¥OY + 4HO + 128, 
(Laurent and Gerhardt, dnn. Pharm. 75, 68.) 


Combinations. The acid is nearly insoluble in cold water, and dis- 


solves but sparingly in boiling water. 
It dissolyes abundantly in warm o7/ of vitriol, whence it is precipi- 


tated by water. 
It dissolves slightly in boiling hydrochloric acid, and separates in 


fern-like tufts on cooling. 
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The Binitrocarbolates or Nitrophenesates are obtained, sometimes by 
saturating the acid with the pure base or its carbonate, sometimes by 
double decomposition. They are yellow or aurora-red and crystallisable. 
They all dissolye in water, and’ in this form impart a strong yellow 
colour to animal tissues. Heated somewhat above the melting point of 
lead, they detonate very slightly, with emission of light. Sulphuric, 
hydrochloric and nitric acid separate the acid from them. 

Binitrocarbolate of Ammonia. —Crystallises from boiling water in 
long thin yellow needles having a silky lustre. By sublimation, yellow 
shining lamine are obtained. fxg. 68, without p and e; w:t = 144° 30’. 
(Rev. sctent. 9, 26.) Very sparingly soluble in water, still less in alcohol. 
(Laurent.) 

Binitrocarbolate of Potash. —Y ellow, shining, six-sided needles, with 
angles of 115°. They redden whenever they are heated, without altera- 
tion of weight; decompose and become opaque below 100°; give off 
3°50 p.c. water in vacuo at 100°; melt at a stronger heat, and then 
detonate. They dissolve sparingly in cold water, very sparingly in cold 
alcohol, more easily in hot alcohol. (Laurent. ) 
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Binitrocarbolate of Soda. — Yellow, silky needles, which dissolve 
pretty easily in water. (Laurent.) 

Binitrocarbolate of Baryta. — Aurora-red (like bichromate of potash), 
thick, six-sided oblique prisms and needles, with two angles of the lateral 
edges of 89°, and four of 135° 30!, In vacuo, at ordinary temperatures, 
they give off 6-5 p.c. (2 At.) and at 100° altogether, 15°42 p.c. (5 At.) 
water, 


Crystals. Laurent, 
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The ammonia-salt, mixed with chloride of strontium, the solutions 
being hot and concentrated, soon forms silky needles; with chloride of 
calcvum, granules consisting ot needles; with alum, needles. It does 
not precipitate salts of magnesium, manganese, cadmium, cobalt, nickel, 
or copper, or mercuric salts. 

Binitrocarbolate of Lead. —a. Bibasic. — The yellow precipitate 
which the ammonia-salt produces in a boiling dilute solution of neutral 
acetate of lead. It detonates with peculiar violence when heated, and 
gives off 8-4 p.c. water in vacuo at ordinary temperatures, 9°4 p.e. in 
all at 100°. 

6. Sesquibasic.—The boiling, moderately concentrated mixture of aleo- 
holic binitrocarbolic acid and aleoholic acetate of lead, yields on cooling, 
microscopic needles grouped in yellow balls, which do not give off any 
water at 150°, (Laurent.) 
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Binitrocarbolate of Cobalt.— Brown-yellow, right rectangular prisms, 
with dihedral summits. Its brown aqueous solution forms with ammonia 
a yellow precipitate which melts and detonates when heated. (Laurent.) 

Bintrocarbolate of Copper.— Yellow silky needles, whose yellow 
solution forms with ammonia, yellow needles sparingly soluble in 
ammonia or in water. (Laurent.) 

Binitrocarbolate of Silver. — 'The ammonia-salt forms with solution of 
nitrate of silver, a reddish yellow precipitate, or in case of greater dilu- 
tion, after a while, needles which dissolve in a large quantity of water 
or alcohol. (Laurent.) 

Binitrocarbolic acid dissolves very readily in alcohol and in ether. 
(Laurent.) 


Nitrobromine-nucleus C?X?BrH?. 


Binitrobromocarbolic Acid. 
C?N*BrH°0" = C?X?BrH3,02. 


LAURENT. ev. scient. 6, 65. 


Binitrobromocarbolsiure, Acide nitrobromophénisique. 


Preparation. Binitroearbolic acid is dissolved in heated bromine; the 
crystals which separate on cooling, washed with asmall quantity of alcohol, 
and dissolved in boiling ether; and the solution left to crystallise in a 
beaker-glass covered with paper. 


Properties. Sulphur-yellow, transparent. Crystallises from ether in 
shining oblique rhombic prisms. /%y. 81, the corners between w, w' and i, 
being replaced by two faces, which form with ~ or w’ an angle of about 
152°; u's w’ = 106° 30; a: u or uw’ = 98° 80’. — From boiling water or 
alcohol, it separates in needles. Melts at about 110°, and solidifies on 
cooling into a laminar fibrous mass. When strongly heated, it distils 
partly undecomposed and leaves a small quantity of charcoal, Permanent 
in the air, inodorous, colours the skin yellow, like pieric acid. 
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Crystals. Laurent, 
CHE Oe Sa a ia PEAS Ye ips. 27°49 
ya a BN oo Rea 28 LOP Oss terer atts 120 
DoE cereresteorecimimtreneees Sued, 80 JOS 20 e caee 29°50 
mA a Re recuenherne coh urate a 3 L*l40enee 1°20 
DOORS ASI ORD: 50S. 80 30°42 30°61 
Ey OL Ot ee pe OUL ae LUUU0. woes, 100-00 
Decompositions. 1. The acid is not decomposed by chlorine in the 


cold and but slightly when heated. — 2, By boiling nitric acid it is con- 
verted into picric acid. — 8. Its solution in warm oil of vitriol decom- 
poses when heated. — 4. Its aqueous solution forms with ferrous sulphate 
and lime, a blood-red liquid, with precipitation of ferric oxide. 


Combinations. The acid dissolves very 
and separates almost completely on cooling. 

It dissolves in warm oil of vitriol, whence it erystallises in fern-like 
groups. 

Lhe Binitrobromocarbolates or NV itrobromophenisates are yellow, orange- 
coloured or red; erystallise well; resemble the picrates; detonate for the 
most part, like those salts, when heated, but less strongly, and in a closed 
space, with emission of light; and dissolve for the most part in water 
from which solution, sulphuric, hydrochlorie, 
binitrobromocarbolie acid. 

Binitrobromocarbolate of Ammonia. — Yellow eight-sided needles 
derived from arkombic prism. In vacuo at 100° they give off 8-57 p.c. 
water, and 1:86 p.c. more at a heat nearly suflicient to volatilise them, 
and then sublime, for the most part undecomposed, in yellow, shining right 
rhombic prisms, with lateral edges of 45° and 135°. 

The potash-salt forms yellow, silky needles, sparingly soluble in water 
and alcohol. 

Baryta-salt. — The dark yellow needles, which dissolve very readily 
in water, give off in vacuo at ordinary temperatures, 7-5 p.c. (3 At.) 
water, assuming a scarlet colour, and at 100°, 9°42 p.c. (4 At.) in all. 


sparingly in boiling water. 


I 
or nitric acid separates the 


Crystals, Laurent. 
CENZHZO9 .....cccsssoencs 174°0 47°47 
Brera Ric sone eae te 80:0 PAN IF eee 2173 
BiOe eee: 76°6 PAT OR ei 20°5 
ANTS Oi cake 2 ee 36°0 OFS Aieekateacaks 9°42 
CY N?BrH?BaO! + 4Aq 366°6 .... 100°00 


Lime-salt. —Long yellow laminz, which are oblique rectangular 
prisms. They turn about on recently dried paper or in vacuo, giving off 
water and assuming a scarlet colour, 


The ammonia-salt does not form 
magnesium or manganese, 


any precipitate with chloride of strontium, 


Lead-salt.— When a boiling dilute solution of the ammonia-salt is 
poured into a boiling dilute solution of neutral acetate of lead, there is 
immediately formed an orange-yellow precipitate of the 4- basic salt 
containing 87 p.¢, lead-oxide; and the liquid decanted therefrom after 
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some seconds, forms pale yellow silky needles of the bibasic salt, which 
give off 3:3 p.c. (2 At.) water in vacuo at 100°, and contain 44:0 p.c. 
lead-oxide. — In solutions not too dilute, the ammonia-salt forms with 
lead-salts, a heavy, yellow, crystalline precipitate. 

The ammonia-salt forms with the salts of cadmium, cobalt, nickel and 
copper, on addition of ammonia, a precipitate which consists of needle- 
shaped particles, scarcely soluble in ammonia. 

With nitrate of silver, the ammonia-salt forms a yellow translucent 
precipitate, and in case of great dilution, it gradually forms tenacious 
threads. 

The acid dissolves pretty easily in boiling alcohol, separating out on 
cooling, and more easily in ether. (Laurent.) 


Nitrochlorine-nucleus C?XC?H. 


Nitrobichlorocarbolic Acid. 
OP NCEIPO "Cr 2 Ori Oe 


Laurent & Detpos. (1845.) WM. Ann. Chim. Phys. 19, 380; also 
J. pr. Chem. 40, 382; abstr. Compt. rend. 21, 1419. 


Nitrobichlorocarbolsdure, Acide phénique nitrobichloré. 


Chlorine gas is passed through that portion of coal-tar oil which 
boils between 180° and 200°; a small quantity of water added; the 
liquid neutralised with ammonia, boiled with water, and filtered from the 
brown matter; the filtrate neutralised with nitric acid; and the crystals 
of nitrobichlorocarbolic acid which separate on cooling, purified by 
repeated recrystallisation from alcohol. 


Properties. Yellow oblique rhombic prisms. The acute lateral 
edges = 88°; angle between the base and a lateral face = 108° 20’ to 30’. 


Crystals. Laurent & Delbos. 
DOSY cata as, We FO Oe. 34°G5 ae 34°70 
i eee 14°0 6°74 
BCL 7 ccasasasteiiess 70°8 Ey Eee 33°00 
ie 8 Serta see ey eerie 3°0 1°44 e202: 1°55 
0:0. eee 48°0 23°10 
CYNCIPHF0S ........ 207°8_.... 100°00 


The acid, when suddenly heated in a close vessel, decomposes with 
fire. | 

Hasily soluble in water. 

Ammonia-salt. — Aurora-red needles, which, when carefully heated, 
sublime partly undecomposed. Contains 81:2 p.c. chlorine, and is there- 
fore C?XCI?H?(N H*)0?. 

Potash-salt. — Shining lamine, carmine-coloured or yellow by reflected 
light, according to the angle at which they are viewed. Contains 18°5 p.c. 
potash, therefore probably = C?XCIKO* 
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The other salts likewise resemble the picrates. 
The acid dissolves with tolerable facility in alcohol and ether, and 
crystallises out on cooling. (Laurent and Delbos.) 


Binitrochlorobenzene. 
CYN?Cl1H°08 = C?X2C1H3, 


Lavrent & Grernarpr. Compt. chim. 1849, 429; abstr. Ann. Pharm. 
(vey 


Binitrochlorophénile, Binitrochlorfune. 


When binitrocarbolic acid is decomposed by pentachloride of phos- 
phorus, there is formed, with evolution of hydrochloric acid and oxy- 
chloride of phosphorus, a solution of excess of pentachloride of phosphorus 
in binitrochlorobenzene, which, when cold, may be decanted from the 
chloride of phosphorus which has crystallised out, — The compound is 
perhaps formed in this manner : 


CYX?H40? + PCP = C2X®CIH3 + PC3¢E2 + HCL 


The yellowish oil which sinks to the bottom without dissolving, solidifies 
in a few days in the crystalline form, and is washed with cold alcohol, 
Which dissolves a small portion of it. The solution of the crystals in 
hot alcohol becomes milky on cooling, and deposits a yellowish oil, which 
after a few hours solidifies in needles, (Laurent and Gerhardt.) 


Nitro-nucleus C?X3H3. 


Ternitrocarbolic or Picric Acid. 
CYN?H?20"'4 = CY¥X3H? 02 


Hausmann. J. Phys. 1788, Marz. 

Wetter. Ann. Chim. 29, 301 ; also Scher. J. 3,715. 

Fourcroy & Vavaquenin. J. Gehl. 25281, 

CuEvreuL. Ann. Chim. 72, 113 ; also Gulb. 44, 150. 

Moretti. Brugn. Giorn. 17, 415; also Schw. 51, 69. 

Lirsic. Schw. 49, 873, 51, 374. — Pogg. 13, 191.— Kastn. Arch. 18, 3535 
also Ann. Chim. Phys. 37, 286.— Ann. Pharm, 9, 82. — Pogg. 
14, 466. 

Wouter. Pogg. 18, 488. 

Dumas. Ann Chim. Phys. 58, 178; also Pogg. 29, 98; also Ann. Pharm. 
9, 80. — WV. Ann. Chim. Phys. 2, 228; also Ann. Pharm. 39, 350 ; 
also J. pr. Chem. 24, 215. 

K. Scuuncx. Ann. Pharm. DO, 1s boy ee4 

Lavrent. V. Ann. Chim. Phys. 8, 221; also Ann. Pharm. 48, 219; also 
J. pr. Chem, 25, 424, 

R. F. Marcuanp, J. pr. Chem. 23, 363; 26, 3897; 82, 35; 44, 91. 

be 
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Srennousp. Phil. Mag. J. [8] 28, 440; also Ann. Pharm. 57, 84; also 
J. pr. Chem. 39, 221— Further: Phil. Mag. J. [4], 8, 86; Ann. 
Pharm. 91, 307; J. pr. Chem. 62, 464; Pharm. Centr. 1854, 619; 
Jahresber. 1854, 466. 


Artificial Indigo-bitter, Chevreul’s artificial Bitter with maximum of Nitric 
acid, Welter’s Bitter, Carbazotic acid, Kohlensticksdure, Kohlensticksloffsaure 
v. Liebig, Nitropicrie acid, Pikrinsalpetersdure, Nitrophenisie acid, Chrysolepic 
acid (from aloes), Jaune amer de Welter, Jaune amer, Acide carbo-azotique, Acide 
pikrique of Dumas, Ac. nitrophenisique of Laurent. — Discovered by Hausmann 
in 1788; examined with regard to its composition, by Liebig, Dumas 
& Laurent. 


Formation. 1. By the action of heated nitric acid on carbolie, 
terbromocarbolic and binitrocarbolie acid (Laurent), on saligenin, sali- 
cylous acid, salicin (Piria), salicylic acid, nitrosalicylic acid, phlorizin 
(Marchand), extract of willow-bark (Béttger & Will), indigo (Hausmann), 
cumarin (Delalande), aloes (Schunck), benzoin (KH. Kopp), resin from 
Botany Bay, resin of Peru balsam (Stenhouse), and silk. (Welter.) 
Myrrh, quinine, morphine, and narcotine do not yield the acid (Liebig); whether it 
is contained in the yellow bitter substance into which albumin, fibrin, the crystalline 
lens, casein, and gluten, are converted by nitric acid, remains to be determined.-— 


2. By boiling ternitraniso! (C'’?X*H5O?) with potash-ley. (Cahours. 
ns g I 3 


Preparation. I. From Carbolic acid. The brown resinous masses 
precipitated during the preparation of binitrocarbolic acid (p. 206), are 
united with the mass obtained by precipitating with nitric acid the 
mother-liquors of binitrocarbolate of ammonia obtained in the same 
process; the united mass heated to the boiling point in a basin with com- 
mercial nitric acid; the acid liquid decanted after cooling; the residue 
washed with a small quantity of cold water, and boiled with very dilute 
ammonia; the filtrate repeatedly evaporated to the crystallising point; the 
resulting picrate of ammonia purified by crystallisation from boiling alcohol ; 
and the beautiful needles of this salt treated with nitric acid to separate 
the picric acid, the quantity of which, thus obtained, is greater as the 
quantity of binitrocarbolic acid was less. The impure binitrocarbolie 
acid may also be converted into picric acid by boiling it with nitric 
acid, and recrystallising from alcohol the portion which separates out. 
(Laurent.) 

II. rom Salicin. This substance treated with nitric acid yields 
remarkably pure picric acid, whereas phlorizin yields much less picric 
than phloretic acid. (Marchand.) 

Ill. rom Indigo. 12 to 13 pts. of nitric acid of sp. gr. 1°48 are 
heated nearly to the boiling point in a capacious glass flask; 1 pt. of the 
best East Indian indigo in coarse powder, added in small portions, each 
addition being made as soon as the last portion has disappeared; the red- 
brown liquid concentrated by boiling till it becomes thickish and lighter 
in colour; 3 pts. more nitric acid added in case the liquid still gives off 
nitrous acid, and the boiling repeated: the mother-liquor decanted 
from the hard yellow, translucent crystals which form on cooling; these 
crystals washed with cold water and dissolved in a suflicient quantity of 
boiling water; the oily drops of artificial tannin which then rise to the 
surface removed with filtering paper; the solution filtered and left to 
cool; the yellow shining laminw of picric acid which separate removed 
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from the mother-liqnor, again dissolved in boiling water, and neutralised 
with carbonate of potash; and the potash-salt which separates on cooling 
purified by repeated crystallisation, then dissolyed in boiling water, and 
the liquid mixed with sulphuric, hydrochloric or nitric acid, whereupon 
the picric acid crystallises out on cooling. A large quantity of the potash- 
salt, requiring however further purification, may also be obtained from 
the first mother-liquor by precipitating therefrom a large quantity of 
brown matter by addition of water, then dissolving it in boiling water, 
neutralising with carbonate of potash, and cooling.— 4 pts. of indigo 
yield 1 pt. of picric acid. —Sometimes the solution of indigo in nitric 
acid does not yield any crystals; it must then be evaporated down, mixed 
with water, and the acid separated from the brown precipitate as above, 
The liquid above the precipitate likewise yields picric acid, when evapo- 
rated, boiled with nitric acid, neutralised with potash, &e. (Liebig.) — 
Moretti used 14 pts. of nitric acid of sp. gr. 1:30 to 1 pt. of indigo, 
whereas Chevreul used only 2 pts. nitric acid, and therefore obtained 
chiefly nitrosalicylic (indigotic) acid, artificial indigo-resin, &c., mixed 
with only a small quantity of picric acid. If the indigo be boiled with 
12 pts. of nitric acid, not merely for a few, but for 30 hours, till in fact 
only traces of the indigo-resin at first produced, remain, red vapours are 
continually evolved and the greater part of the picric acid is destroyed, 
so that ultimately the product amounts to only 4; of the indigo, (Blumenau, 
Ann. Pharm. 67, 115.) 

IV. From the Yellow Resin of Botany Bay.—The resin of Xanthorrhea 
hastilis is dissolved in the requisite quantity of strong nitric acid, where- 
upon red vapours are evolved, with violent frothing, and a dark-red solution 
formed which becomes deep yellow after boiling. This solution is evapo- 
rated over the water-bath; the remaining yellow crystalline mass, which, 
together with picric acid, contains small quantities of oxalic and nitro- 
benzoic acid, neutralised with potash; the picrate of potash purified by 
two crystallisations, and then treated with hydrochlorie acid, which 
separates the picric acid, to be further purified by two erystallisations, 
and amounting to 50 per cent. of the resin used. (Stenhouse. ) 

V. From Benzoin. 1 pt. of benzoin (from which the benzoic acid 
may be previously extracted by alkalis: Kopp, Stenhouse), is gently 
heated with 8 pts. of commercial nitric acid; the mixture distilled, with 
four times repeated cohobation, after the effervescence has ceased; and 
the liquid, after decantation from the resin, mixed with four times its bulk 
of water, filtered from the precipitated yellow powder, and neutralised 
while hot with carbonate of potash: it then yields crystals of picrate of 
potash on cooling. (E. Kopp, VW. Ann. Chim. Phys. 18, 233.) 

VI. From Silk. — 1, When 1 part of silk is distilled, with frequent 
cohobation, with 6 pts. of nitric acid, a solution is obtained which, by 
evaporation and cooling, yields crystals of picric and oxalie acid. 
(Welter.) —2. In this process, 12 pts. of nitric acid are used; the 
residue in the retort is neutralised with carbonate of potash; the crystals 
of picrate of potash purified by recrystallisation; and the acid precipi- 
tated from their solution by nitric acid. The product from silk is however 
much smaller than that which is obtained from indigo, (Liebig.) 

VII. From Aloes. 1. pt. of aloes is heated with 8 pts. of strong 
nitric acid till violent action takes place; the fire then remoyed; the 
mixture, after the gas-evolution has ceased, introduced into a retort; 
the greater part of the acid liquid poured off ; the residue distilled with 
3 or 4 pts. of fresh nitric acid, which still causes a slow evolution of 
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nitric oxide, till the greater part of the nitric acid is decomposed or 
volatilised; the residue diluted with water, which separates the chry- 
sammic and aloetic acids still remaining undecomposed; the yellow 
filtrate evaporated, in order to remove the greater part of the nitric acid; 
then neutralised with milk of lime; and pure picric acid precipitated from 
the filtrate by nitric acid.— Schunck formerly left the evaporated liquid to crys- 
tallise; purified the crystals of picric acid from those of oxalic acid by careful washing 
with cold water; combined the remaining acid with potash; purified the salt by crystal- 
lisation, &c. ; and thereby obtained his Chrysolepic acid, which he regarded as isomeric, 
but not identical with picric acid. But the experiments of E. Robiquet, (WV. J. Pharm. 
13, 44; 14, 179), of R. F. Marchand, (J. pr. Chem. 44, 91), of Mulder (J. pr. Chem. 
48,1), and of Schunck himself (Ann. Pharm. 65, 234) soon led to the conclusion 


that the supposed peculiar characteristics of chrysolepic acid were due to small quanti- 
ties of admixed chrysammic or aloetic acid. 


VIII. From Ternitranisol. Ternitranisol is boiled for a few minutes 
with moderately strong potash; water added till all the resulting potash- 
salt is dissolved; the salt allowed to crystallise by cooling; and the acid 
separated therefrom by boiling dilute nitric acid: it then separates on 
cooling in yellow shining needles, and may be purified by washing with 
cold water and crystallisation from boiling water. (Cahours, V. Ann. 
Chim. Phys. 25, 26; also J. pr. Chem. 46, 337). 

[Cahours regards this acid, called Picranisic acid, as isomeric but not identical 
with picric acid, inasmuch as it exhibits differences in the crystalline form and fusibility, 
as also in its appearance and in the solubility of some of its salts. Till however these 
peculiarities are more clearly made out, and shown to be not merely accidental, the acid 
may be regarded as picric acid. All statements respecting picric acid cited from 


Cahours relate to this picranisic acid, and those of Schunck to the acd obtained from 
aloes. | 


Properties. Light yellow, strongly shining laminew. (Liebig.) Yel- 
lowish octohedrons, often very much truncated on two of their summits 
(Welter); yellowish white needles and granules (Chevreul.) Crystalline 
system, the right prismatic; J/g. 66 without the faces y and m and those 
between ¢ and a; @ : uw = 128° 365 uw: ¢ = 115° 42° (415-30, 
according to Laurent); a: a = 109° 50° (108°; ¢: a = 125°: Laurent, 
Rev, scient. 9,24); a4 :u= 125° 5', a: a behind = 111° 57’ (Mitscherlich, 
Pogg. 13, 875). — The acid from indigo crystallises from hot water in 
lemon-yellow, opaque laminz, which become yellowish brown and trans- 
parent in warm air, crystallise from alcohol in transparent yellowish 
brown laminz, and from ether in transparent yellowish brown prisms, 
which become lemon-yellow and dull on exposure to the air, but recover 
their original appearance when strongly breathed upon. (Blumenau.)— 
Chrysolepic acid; golden-yellow shining scales, (Schunck.) — Picranisic 
acid: small hard, highly lustrous prisms. (Cahours.)— The acid melts 
(Liebig) when slowly heated, forming a brownish yellow oil, which 
solidifies in a crystalline mass on cooling. (Schunck.) When slightly 
heated in contact with the air, it volatilises undecomposed (Liebig, 
Welter); at a higher temperature, it boils and gives off a thick, yellow, 
suffocating, irritating, and intensely bitter vapour (Schunck), and sublimes 
in small yellowish white needles and scales (Fourcroy & Vauquelin, 
Chevreul), or passes over as a brown liquid which erystallises on cooling. 
(Schunck.) —It tastes very bitter and somewhat harsh and sour, and 
reddens litmus. (Fourcroy & Vauquelin, Chevreul, Liebig.) The impure 
acid from indigo in doses of 1 to 10 grains, kills rabbits and dogs with _ 
delirium and convulsions. (Rapp, Rapp et Lohr, Diss. de effectib. venen. 
mat. am, Waltheri ; Tub, 1821.) 
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Laurent, Marchand, 
Jrom carbolic acid. from salicin. from salicylic acid. 
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Stenhouse, Schunck, Mulder, Cahours, 


Srom resin of 


Boren, Bay. Jrom Aloes. from Aloes. from Ternitranisol. 
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Liebig always found a certain quantity of H, which he formerly regarded as unes- 
sential, but (Ann. Pharm. 9, 82), estimated at 1:10 p.c. 


The crystallised acid mixed with 5 times its weight of lead-oxide and 
with water, and dried, ultimately in vacuo at 100°, gives off 3-6 PG 
water (1 At. amounts to 3:93 p.c. Laurent), 1 At. water is also set free 
when the acid combines with potash, soda, or oxide of silver. (Marchand.) 


Decompositions, 1. The acid, when quickly heated in a retort, melts 
(boils violently, according to Shunck) and blackens with explosion, and 
then takes fire, giving off nitrogen, nitric oxide, nitrous acid, water, 
carbonic acid, hydrocyanic and a combustible gas (depositing a large 
quantity of soot, according to Schunck), and leaves charcoal. (Chevreul.)— 
2. When quickly heated in contact with the air, both the melting acid 
and its vapour take fire and burn with a yellow, very smoky flame (Liebig), 
and leave a small quantity of charcoal. (Schunck.) 

3. When chlorine gas is passed for several days through the aqueous 
acid, or when the acid is distilled with aqueous chloride of lime, which 
then becomes heated and deposits carbonate of lime,— or with chlorate of 
potash and hydrochloric acid, the picric acid is resolved into chloropicrin 
which distils over, and chloranil, the greater part of which remains 
behind. Boiling aqua-regia acts in a similar manner, excepting that it 
produces more chloropicrin and less chloranil. (Stenhonse, Phil. Mag. J. 
33, 53; also Ann. Pharm., 66,241; Hofmann, Ann. Pharm. 52, 62.)— 
In a similar manner, picric acid is resolved, by heating with bromine and 
water, into bromopicrin and bromanil. (p. 217.) —It is also converted 
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into bromopicrin by distillation with hypobromite. of lime. (Stenhouse, 
Phil. Mag. J.|4|, 8, 36.) Chlorine gas does not decompose the acid (not even 
in the melted state; Schunck), neither does melted iodine (or bromine: Marchand), or 
chlorine water, chloride of gold, or hydrochloric acid, even at the boiling heat; even 
boiling aqua-regia scarcely acts uponit. (Liebig.) But nitric acid boiled with it for 
several days, appears under certain circumstances to exert a decomposing action. 
(Blumenau.) 


We may here insert, as an appendix, the description of chloropicrin and bromo- 
picrin, which have been discovered since the publication of the portion of this Handbook 
relating to the 2-carbon compounds, 


Chloropicrin, C°NCIO* = C*XCI°. 


STENHOUSE. (1848.) Phil. Mag. J. [3], 83, 58; also Ann. Pharm. 
66, 241; also J. pr. Chem. 45, 56.— Gerhardt and Cahours, Compt. 
Chim. 1849, 34 and 170, 


Formation. 1. By the distillation of picric acid, styphniec acid or 
chrysammic acid with chloride of lime and water. Hence also when the 
bodies which yield either of these three acids by treatment with nitric 
acid, are first boiled with nitric acid and then distilled with chloride of 
lime. To these belong: Creosote, salicin, indigo, cumarin, the yellow 
resin of Botany Bay, liquid storax, benzoin, Peru-balsam, galbanum, 
gum asafetida, gum-ammoniacum, purree, aloes, extract of Campeachy 
wood, log-wood, fustic, red sandal-wood, &. Lastly, Dammara resin, 
and the chlorinated resin formed in the decomposition of usnic acid by 
chlorine, likewise yield chloropicrin when treated with nitrie acid and 
chloride of lime. — 2. By treating picric acid. with chlorine-water or 
aqua-regia, or a mixture of chlorate of potash and hydrochloric acid. 
(Stenhouse.) 


Preparation. Aqueous picric acid is distilled with chloride of lime, 
till, after about a quarter of an hour’s boiling, no more heavy oil passes 
over with the water. Should the residue be still yellow, it must be redis- 
tilled with fresh chloride of lime. The oil is separated from the watery 
distillate, washed with water to which a little carbonate of magnesia 
has been added, dried by placing it over chloride of calcium, and 
rectified. (Stenhouse.) 


Properties. Transparent, colourless oil, of sp. gr. 1:6657; refracts 
light strongly; boils at 120°. Its odour, in the dilute state, is peculiarly 
aromatic, but in the concentrated state very sharp, and attacks the nose 
and eyes, less persistently, but quite as violently, as volatile chloride of 
cyanogen and oil of mustard. It is neutral to vegetable colours. 
(Stenhouse.) 


Calculation, according to Gerhardt. 
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Calculation according to Stenhouse. Stenhouse. Cahours. 
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Decompositions. 1. Chloropicrin sustains, without alteration, a heat 
of 150°; but when passed through a red-hot tube, it is completely decom- 
posed, yielding nitric oxide, chlorine, and sesquichloride of carbon. — 
2. It is not decomposed, even by prolonged contact with aqueous potash, 
but gradually by alcoholic potash, with separation of chloride of potas- 
sium and nitrate of potash.— 3, Aqueous ammonia exerts scarcely any 
action upon chloropicrin; butammoniacal gas or alcoholic ammonia produces 
sal-ammoniac and nitrate of ammonia. —4. A small piece of potassium 
gently heated in the oil, causes strong explosion; at ordinary tempera- 
tures, 1t produces in a few days chloride of potassium and nitre. — Sul- 
phuric, nitric, and hydrochloric acid do not act upon it, even at a boiling 
heat. (Stenhouse.) 


Combinations. Chloropicrin dissolyes very sparingly in water, but 
with great facility in alcohol and ether. — (Stenhouse.) 


{- Bromopicrin, C’NBr°O‘ = C?XBr’. 


STennouse. Phil. Mag. J. [4], 8, 36; Ann. Pharm, 91, 307; J. pr. 
Chem. 62, 464; Pharm. Centr. 1854, 619; Jahresber, 1854, 466. 


Formation. (p. 216.) 


Preparation. — 1. Picric acid is distilled with a solution of hypobro- 
mite of lime, and the product washed with aqueous carbonate of soda, 
shaken up with mercury to remove free bromine, and dehydrated by 
digestion (not distillation) with chloride of calcium, which does not 
dissolve in it. —2. When picric acid is digested for some hours with 
bromine and water, bromopicrin is obtained of a yellow colour arising 
from the presence of free bromine, which may be removed as above; but 
the product is still impure, probably containing a bromide of carbon C*Brt, 
produced by the continued action of bromine on the bromopicrin, 


Properties. — Prepared by (1): Colourless liquid, heavier than water, 
and smelling very much like chloropicrin; its vapour attacks the eyes 
very strongly. Boiling point above 100°. 


Stenhouse. 
(2.) 
Pad Ge ds et he fog BG 4°03 
INGE Secrest eee YA 4966 
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The excess in the analysis (2) is probably due to the presence of C?Br*. (wid. stp.) 


Bromopicrin may be heated nearly to its boiling point without altera- 
tion; but when it begins to boil, it is decomposed, with evolution of 
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brown-red vapours, even in an atmosphere of carbonic acid. At a higher 
temperature, it is decomposed, with slight explosion. 

Dissolves very sparingly in water, but readily in alcohol and ether. 
The alcoholic solution is not immediately precipitated by nitrate of 
silver, but after some time, in the cold, and immediately on the applica- 
tion of heat, bromide of silver is precipitated. (Stenhouse.) ¥. 


4, Picric acid gently heated with peroxide of manganese and sulphuric 
acid, becomes hot and gives off nitrous vapours. (Wohler.) 

5. Pieric acid boiled with strong potash-ley in excess is decomposed 
(according to Dumas, Ann. Chim. Phys. 53, 186, with abundant evolution 
of ammonia), and an opaque brown solution formed, from which boiling 
alcohol extracts a yellow needle-shaped salt, which decolorises tincture of 
indigo when boiled with it in presence of sulphuric acid. (Wohler.)— 
When picric acid is mixed with excess of baryta-water and the liquid 
boiled down to dryness, the residual mass, which is at first yellowish red, 
becomes brownish yellow; gives off when boiled down with fresh water, a 
large quantity of ammonia; and the residue, if then exhausted by boiling 
with water (while the mass on the filter contains no more picric acid, but 
evolves a large quantity of prussic acid when treated with hydrochloric 
acid) yields a pale yellow filtrate, which is free from picric acid, but con- 
tains free baryta, cyanide of barium, and a yellowish amorphous salt 
which gives off nitric acid when acted upon by oil of vitriol. (Wohler.) 

6. Picric acid digested, as in the cold indigo-vat, with protosulphate 
of iron, excess of hydrate of lime or baryta, and water, yields a brown 
red mass; and the resulting brown red filtrate, when freed by carbonic 
acid from excess of alkali, and then filtered and evaporated, leaves a 
black-brown amorphous compound of deoxidised picric acid with lime or 
baryta, which dissolves readily and with blood-red colour in water, 
deflagrates like gunpowder when heated, evolving hydrocyanate of 
ammonia, and leaves, first a tumefied charcoal, then an alkaline carbonate. 
When the aqueous solution of the barium-compound is precipitated by 
neutral acetate of lead and a smal] quantity of ammonia (to ensure com- 
plete precipitation), the lead-compound is obtained in the form of a 
thick, red-brown precipitate, which explodes by heat as strongly as the 
lime or baryta-salts, and dissolves sparingly in water, forming a deep 
yellow solution. By suspending the lead-precipitate in water, decom- 
posing it with sulphuretted hydrogen, frequently exhausting the sulphide 
of lead with boiling water, and evaporating the dark yellow filtrate, 
deoxidised preric acid (mitrohematic acid) is obtained in brown crystal- 
line grains. This acid, when subjected to dry distillation, melts, exhibits 
a kind of detonation, but without fire, gives off a large quantity of hydro- 
cyanate of ammonia, and leaves a shining charcoal which burns away 
without residue. The acid dissolves with some difficulty in water, forming 
a yellow solution. With aqueous solutions of the alkalis, it forms bitter, 
deep blood-red solutions; and paper moistened with the acid and held over 
ammonia, becomes as red as if it were moistened with ferric sulphocyanide. 
The solution of the acid leaves on evaporation, a brown mass, with traces 
of crystals, which explodes when heated, with emission of fire and a large 
quantity of hydrocyanate of ammonia (evolving ammonia when treated 
with potash), and from whose concentrated solution hydrochloric acid 
throws down the deoxidised picric acid in the pulverulent form. This 
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acid cannot be reconverted into picric acid by the action of nitric acid. 
(Wohler.) The bright blood-red colour which picrie acid and its salts 
produce with ferrous sulphate and excess of aqueous alkali, affords 
a means of detecting traces of it. (KE. Kopp, V. Ann. Chim. Phys. 
13, 285.) — According to E. Pugh (Ann. Pharm. 96, 85), picric acid 
treated with a very large excess of ferrous sulphate, and subsequently 
with an alkali, yields a colourless filtrate, which, on addition of an 
acid, assumes a deep blue colour, gradually passing by boiling or 
by contact with the air, into purple, yellow, and dingy brown, — 
“|. When sulphuretted hydrogen is passed to saturation through an 
alcoholie solution of picric acid saturated in the cold and neutralised with 
ammonia, the liquid assumes an intense red colour and yields dark red 
crystals of the ammonia-salt of picramic (or nitrohwmatic) acid, 
CYX*AdH*0%, The formation of this acid is represented by the 
equation.: 


CPY(NO*)7H°0? + 6HS = C2(NO4)?(NH?)H302 + 4HO + 68. 


On distilling off the alcohol from the liquid, sulphur is deposited, and 
an additional crop of crystals of the ammonia-salt obtained. (A. Girard, 
Compt. rend. 36, 421; Ann. Pharm. 88, 281.) — The identity of nitro- 
hematic with picramic acid was suggested by Gerhardt (Zraité de Chim. 
org. 3, 46), and has since been established by E. Pugh (Ann. Pharm. 
96, 83), and by the further experiments of Girard. (Compt. rend. 42, 59.) 
The formation of picramic acid by the action of protosalts of iron on 
picric acid, as in Wohler’s process, is expressed by the equation : 


C2(NO‘)3H302 + 12FeO + 2HO = C¥(NO*)(NH2)H302 + 6F e203, 


Protochloride of iron and protochloride of tin act in the same manner as 
the protosulphate of iron; a similar product, together with a large quan- 
tity of dark brown matter, is also formed by the action of zinc on aqueous 
picric acid. Cuprous oxide does not appear to exert any reducing action 
upon picri¢c acid. (Pugh.) Picrie acid is also converted into picramic 
acid by the action of ferrous acetate, the sulphides of the alkali-metals, 
nascent hydrogen, and cuprous chloride. No reducing agent appears 
capable of removing more than 1 At. NO‘ from picric acid. (Girard.) 4. 
— 7. By boiling with sulphite of ammonia, picric acid is decomposed 
in the same manner as nitronaphthalin. (Piria.) — 8. Picric acid takes 
fire and burns vividly when slightly heated with phosphorus and_potas- 
sium. (Wohler.) It detonates moderately, but with vivid emission of 
hight, when struck in contact with sodium. 

Pentachloride of phosphorus acts violently on picric acid, forming 
chloropicryl. CVX*°H?C]: (Pisani, Compt rend. 39, 852.) 


C¥X°H3O? + PC = C¥X3H?Cl + PCBO? + HCL. 


Combinations. — Picric acid (also the acid from aloes) dissolves at 5° 
in 160 pts. of water, at 15° in 86, at 20° in 81, at 22°5° in 77, at 26° in 
73, and at 77° in 26 pts. (Marchand.) The solution has a brighter 
yellow colour than the acid itself. (Liebig.) From the cold-saturated 
solution, an equal measure of oil of vitriol throws down the greater part 
of the acid, eg. 2 from a solution saturated at 22°5°. (Marchand.) 

The acid is insoluble in cold, but dissolves in hot oil of vitriol, and ig 
precipitated in its original state on dilution with water. (Liebig.) — It 
dissolves abundantly in nitric acid (Schunck), and even in the fuming 
acid at a boiling heat without decomposition. (Cahours.) 
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The Picrates, Ternitrocarbo’ates, or Nitrophenisates, are neutral and 
crystallisable, have a bitter taste, and mostly a yellow colour. They 
detonate when heated (at the melting point of lead, and more violently 
than the binitrocarbolates : Laurent), or at least deflagrate, like gun- 
powder; the detonation is strongest in close vessels, and those salts whose 
base contains the oxygen in the least intimate state of combination, 
exhibit the weakest detonation. Picrate of potash or baryta heated to 
redness with a large quantity of chloride of potassium, yields nitrogen 
and carbonic acid, but no carbonic oxide. (Liebig.) 


Picrate of Ammonia, — Hight-sided prisms belonging to the right 
prismatic system, and with four-sided summits. /%g. 66, without y-faces 
and without the faces between a and ¢: u:w = 69°; u:m = 145° 30’; 
a:a= 185°; aabove: a below = 115°, (Laurent, Rev. scient. 9, 26.) 
Small yellow, bitter scales, which scarcely detonate when’ heated. 
(Hatchett, WV. Gehl. 1,369.) Long narrow laminz having a light yellow 
colour and strong lustre. When gently heated in a glass tube, they 
volatilise completely in inflammable vapours; when suddenly heated, they 
burn without explosion, and leave a large quantity of charcoal. They 
dissolve readily in water, with difficulty in alcohel. (Liebig.)—The yellow 
crystals when gently heated, melt, give off their ammonia, and then yield 
a sublimate of the acid; when suddenly heated, they deflagrate with a 
hissing noise. (Marchand.) Aqueous picric acid added to ammoniacal 
salts, throws down a copious precipitate of picrate of ammonia. (H. Rose, 
Pogg. 49, 186.) — Chrysolepate of ammonia: Dark brown needles (Schunck); 
Picranisate: Sometimes orange-yellow, sometimes aurora-red needles. (Cahours.) 


Dumas. Marchand. vestige ee 
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Picrate of Potash. — Obtained by neutralising with potash a solution 
of the acid in hot water,—or, according to Liebig, in the state of 
greatest purity, by digesting an aqueous solution of chloride of potassium 
with mercurous picrate, then filtering and cooling. Orange-yellow 
neutral needles. (Welter, Chevreul.) Yellow, highly lustrous, opaque, 
four-sided needles, several inches long; when obtained from a dilute 
solution, they appear by reflected light, sometimes red, sometimes green. 
(Liebig.) The form of the needles is that of Wig. 54 elongated, gene- 
rally with ¢- and m-faces; w:u’ = 70°; 7:7 = 189° nearly. (Laurent; 
comp. Miller. Pogg. 86, 478.) — The salt assumes an aurora-red tint every 
time it is heated, but without altering in weight. (Laurent.) It explodes 
like gunpowder, diffusing a resinous smoke (Welter); it likewise deto- 
nates under the hammer, emitting at the same time a reddish white lght. | 
(Fourcroy and Vauquelin.) Heated in a glass tube, it detonates violently, 
yielding soot and hydrocyanic acid (Cheyreul); it melts when heated in 
a glass tube, and explodes immediately afterwards with a tremendous 
report, shattering the tube and leaving a small residue of charcoal. 
(Liebig.) Chlorine deprives the solution of its yellow colour and renders 
it milky. (Welter.) Hydrochloric or nitric acid, added to a solution of 
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the salt in warm water, abstracts the potash, so that the picric acid 
crystallises on cooling (Welter); but on evaporating the mixture, the 
hydrochloric or nitric acid volatilises, and picrate of potash is left. 
(Chevreul.) An alcoholic solution of picric acid also throws down picrate 
of potash after a while from an aqueous solution of nitre. (Liebig.) The 
salt requires at least 260 pts. of water at 15° to dissolve it (Liebig), but 
dissolves in 14 pts. of boiling water (Chevreul); the solution saturated 
while hot, solidifies on cooling into a mass composed of needles, (Liebig.) 
It is insoluble in alcohol. (Liebig.) — Chrysolepate of potash: Needles and 
lamine, yellowish brown by transmitted, violet and with metallic lustre by reflected 
light. (Schunck.) Pieranisate of potash : Chestnut-brown needles with a golden lustre. 
(Cahours.) 


Crystals. Dumas. & a Schunck, 
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Liebig estimated the amount of potash in the crystals at 16°21, Laurent at 17-41, 
Stenhouse at 17°68, and Cahours at 17°65 p.c. 


Picrate of Soda.— Slender, yellow, shining needles, which behave 
like the potash-salt, and dissolve in 10 to 14 pts. of water at 15°. 
(Liebig.) They contain 12°38 p. c. soda and no water of crystallisation, 
and detonate with some violence when heated. (Marchand.) — Picra- 
nisate of soda: golden-yellow needles, much more soluble than the potash- 
salt. (Cahours.) 


Picrate of Baryta. —a. Bibasic.—1. When the salt 6 is heated to 
350°— 870° for 14 hours, and exhausted with water, the salt a remains 
on the filter in the form of a dark brown powder which explodes with 
extreme violence at 500° to 600°, and contains 40-7 p.c. baryta, — 
2. When the salt 6 is boiled for some time with weak baryta-water, 
a precipitate is formed consisting of the salé @ mixed with carbonate 
of baryta; the greater portion of the salt b however remains in the 
filtrate undecomposed. (Marchand.) 

6. Monobasic. —Separates from the solution of carbonate of baryta 
in the aqueous acid in hard, dark yellow, four-sided prisms and broad 
lamine. They give off 12:5 p.c. water of crystallisation at 100°. They 
melt when heated and explode violently, especially if the heat be gradu- 
ally raised, emitting at the same time a very dazzling yellowish flame. 
They dissolve readily in water: chloride of potassium added to the solution 
forms in a few minutes a precipitate of picrate of potash. (Liebig.) The 
-erystals are oblique rectangular prisms, which give off 10:0 p.c. (4 At.) 
water in vacuo at ordinary temperatures, and the whole, amounting to 
15°6 p.c. (6 At.) at 150°. (Laurent.) The prisms give off 10°62 p.e. 
at 100° to 120°, and 11:16 p.e. altoyether at 350°, at which temperature 
however, a portion of the acid goes off together with the water, and on 
dissolving the residue in water, a small quantity of the salt @ remains, 
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(Marchand. )— Picranisate of baryta: Golden yellow needles, having a milky lustre, 
sparingly soluble, and containing 25°41 p.c. baryta. (Cahours.) 


Crystals. Liebig. Laurent. Marchand, 
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CYVN?H?BaO' + 5Ag.... 341°6 .... 100°00 


Prerate of Strontia.— Hard, yellow, shining crystals. They give off 
11:29 p.c. (4 At.) water at 150°, then yield a sublimate of the acid, and 
leave a mixture of a monobasic salt, and a brown bibasic salt containing 
31:93 p. c. strontia, which detonates with great violence. The monobasic 
salt detonates sharply, and in the dark with a dazzling purple flame. It 
dissolves easily in cold, very easily in boiling water, and very slowly in 
boiling absolute alcohol, which renders the crystals turbid by extracting 
water from them.— Picranisate of Strontia: Yellow, sparingly soluble, slender 
needles, having a silky lustre. (Cahours.) 


Crystals. Marchand. 
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CeNPH*SrO + 5Ag .... 317 .... 100°00 


Picrate of Lime.—Obtained by dissolving carbonate of lime in the 
aqueous acid. Smooth four-sided prisms, which detonate when heated 
like the potash-salt, and dissolve readily in water. (Liebig.) The 
crystals contain 9°56 p.c. lime, and therefore 5 At. water. When 
moderately heated, they likewise yield a basic salt. They dissolve in 
water even more readily than the baryta or the strontia-salt. (Marchand.) 


Picrate of Magnesia.— Very long, slender, flat needles of a light 
yellow colour, detonating very strongly when heated (after giving off 
water, according to Marchand), easily soluble in water. (Liebig.) They 
appear to contain 5 At. water. They dissolve in water still more readily 
than the lime-salt, but are nearly insoluble in boiling alcohol which 
abstracts their water of crystallisation. (Marchand.) 


Picric acid forms white scales with hydrochlorate of alumina and with fartar- 
emetic. (Moretti.) 


Picrate of Manganese. —'The brown crystals appears to contain 8 At. 
water, 3 At. of which escape rapidly in the air, so that the air-dried salt 
contains 11°8 p.c. protoxide of manganese and 5 At. water, 4 At. of 
which it gives off at 130°. (Marchand.) 


Dried at 130°. Marchand. 
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CYN3H2MnOM + Aq .... 265 .... 10000 
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Picrate of Zine.— The beautiful yellow transparent crystals belonging 
to the right prismatic system, which effloresce quickly, give off 8-0 p.e. 
(3 At.) water in dry air, 9°3 p.c. altogether at 100°, and 17°24 p.e. 
altogether (nearly 7 At.) at 140°, at which temperature however, a small 
quantity of acid likewise goes off; and leave a salt which contains 14°33 
p. ¢. zinc-oxide, therefore still retains 1 At. water, and when more strongly 
heated, swells up, gives off water and acid, and finally detonates mode- 
rately bnt with a bright flame. In the flame of a candle, the salt takes 
fire, flymg about quickly in fiery flakes, and giving off a thick black 
smoke. The salt dried at 140°, melts in boiling water to a brown liquid, 
which when stirred about, absorbs water and solidifies in a yellow crys- 
talline mass. The salt dissolves abundantly in alcohol, and on subse- 
quent evaporation, forms a thick syrup, which when agitated in the cold, 
solidifies to a mass of needles. (Marchand.) 


Dried in vacuo. Marchan1. 
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CYNSH?ZnO! + 5Aq.. 305°2 .... 100-00 


Picrate of Lead. —a. Quintobasic. —Formed by precipitating a boiling 
dilute solution of neutral acetate of lead with picrate of ammonia strongly 
supersaturated with ammonia. The dark yellow powder, when examined 
by the microscope, appears to consist of rectangular tables, mixed however 
with a few colourless crystals. (Laurent.) When heated, it burns 


without detonation, but with projection, and leayes suboxide of lead, 
which changes to protoxide on exposure to the air. ( Marchand.) 


Laurent. Marchand at 100°. 
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4PbO + CUN?H?PbO! 780... 100°00 


6. Lerbasic. —a. Anhydrous.—From a solution of neutral acetate of 
lead mixed with a little ammonia, a concentrated solution of picrate of 
potash throws down daring ebullition, a yellowish red crystalline powder, 
which is nearly insoluble in water even at the boiling heat, does not give 
off quite 1 p.c. water at 130°, and detonates with violence at a stronger 
heat, as also under the hammer. (Marchand.) 

B. Hydrated. A mixture of picrate of ammonia and slightly 
acidulated acetate of lead yields on addition of ammonia, a light yellow 
precipitate, which crystallises on standing in small shining scales unctuous 
to the touch, which detonate at 200°, and with difficulty by percussion. 
(Marchand.) To this place belongs perhaps the precipitate which Laurent obtaincd 


in yellow strongly detonating flakes by mixing picrate of ammonia with basic acetate 
of lead. 
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a. at 136°. Marchand, 
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2P0,CYNFH?PbO" + 34g 583 .... 100°00 


Marchand distinguishes also a light yellow $-basic salt containing 52°33 p.c. 
(5 At.) oxide and 6°51 (8 At.) water, which detonates violently even at 180°. 


c. Bibasic.—1. A boiling dilute mixture of picrate of ammonia and 
neutral acetate of lead deposits at first heavy crystals of the salt c, then 
lighter, pale yellow, shining laminz of a sesquibasic salt [or perhaps of 
the salt containing acetic acid] which may for the most part be separated 
by elutriation. Dark yellow microscopic rhombic tables which give off 
1°6 p.c. water at 100°,and detonate withviolence when struck. (Laurent.) 
—2. When neutral acetate of lead is precipitated in the cold by picrate 
of ammonia, yellow, shining, micaceous scales are obtained which 
detonate violently when struck or heated. (Marchand.) 


Air-dried. Laurent. Marchand. 
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The deficiency in the lead-oxide arose from admixture of the lighter salt. (Laurent.) 


d. Monobasic.— The hot mixture of an alkaline picrate and slightly 
acidulated acetate of lead [not in excess ?], yields on cooling, brown 
necdles which detonate with violence and dissolve pretty easily in water. 
(EZ. Kopp, WV. Ann. Chim. Phys. 13, 233.) Aqueous picric acid satu- 
rated while hot with carbonate of lead, yields detonating needles sparingly 
soluble in water. (Chevreul.) 


Needles. EK. Kopp. 
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Picracetate of Lead. — The hot aqueous mixture of picrate of potash 
and excess of acetate of lead yields on cooling, and by further evapo- 
ration and cooling of the mother-liquor, light yellow, highly lustrous 
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thombie lamin. The crystals have an acid reaction, exhale nearly all 
the acetic’acid even at ordinary temperatures after drying, and are con- 
verted into a yellow nearly insoluble powder containing scarcely any 
acetic acid, whereas they previously dissolved with facility. (EH. Robiquet, 
N. J. Pharm. 14,179.) They give off 4:37 p.c. water (and acetic acid) 
at 180°, and when treated with sulphuric acid, evolve acetic acid. 
(Marchand.) Their aqueous solution is resolved by evaporation into 
yellow, pulverulent picrate of lead (which dissolves in a large quantity 
cf boiling water and likewise in acetate of lead), and crystallises there- 
from in lamina, and acetate of lead which remains in solution. (Schunck, 
Marchand.) If the acetic acid be replaced as it evaporates during the 
boiling down of the solution, the residue when tolerably concentrated, 
yields brown scales having a metallic lustre, and probably consisting of 
neutral picrate of lead. (Schunck.) 

The pale yellow, shining laminz obtained by Laurent (p. 244), which were doubtless 
identical with this salt, but in which he did not look for acetic acid, give off 3°6 Pies 
water in vacuo at 116°, contain 42°08 p. c. lead-oxide, and detonate by percussion. 


Schunck, Marchand, Robiquet, 


Dried. at 100°. at 180°. by time. 
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If the recent crystals contained 2 At. water, they would give off 2°51 p.c. in 
drying. According to Schunck, the dry salt is 3Pb0,2C2N3H2013 4+- PbO,C*H°08 ; 
according to Marchand, the same + 4Aq; according to Robiquet, about 
24PbO,C?N3H?013,3C4H303, 


From aqueous chloride of iron, picric acid throws down white scales 
(Moretti); it does not redden ferric salts, (Liebig.) 


Picrate of Cobalt.— By dissolving carbonate of cobalt in the boiling 
aqueous acid, evaporating, dissolving the dry residue in boiling absolute 
alcohol, and recrystallising from water the crystals which separate from 
the filtrate, dark brown needles are obtained, which melt and give off the 
whole of their water of crystallisation, amounting to 14-4 p.c. (5 At.) 
between 100° and 110°, and at a stronger heat, decompose suddenly with 
a hissing noise and a dazzling white light, the mass being scattered about 
in all directions. (Marchand.) 


Crystals. Marchand. 
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Pierate of Nickel.—A solution of carbonate of nickel in the acid, 
abandoned to spontancous evaporation, deposits in the middle of the basin, 
VOL. XI. Q 
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green. transparent shining crystals exhibiting a dichroism similar to that 
of uranic salts, and at the edge, brown dendritic efflorescences. The 
green crystals, which contain 8 At. water, quickly effloresce on exposure 
to the air, and are converted into the brown salt (containing 5 At. water) ; 
over oil of vitriol they soon give off 7°6 p.c. (3 At.) water. The same 
brown salt separates from the alcoholic solution on evaporation, in dark 
brown crystals which yield a light brown powder. It gives off at 130°, 
11:72 p. c. (4 At.) water, and between 160° and 180°, water con- 
taining acid, melting at the same time and being converted into a basic 
salt, which at a stronger heat, explodes with some violence and with a 
dazzling white flame. The salt dissolves easily in water and alcohol, and 
the alcoholic solution, when rapidly evaporated to dryness, leaves a 
greenish brown varnish, which forms a brown crystalline mass with 
«& comparatively small quantity, and a green crystalline mass with a 
larger quantity of water. (Marchand.) 


Dried at 100°. Marchand. 
Te. Cee rea ak toes eee Fo Uy cee PA OL” cae. Cara 
Fas teh c na needs Meeaes te a) Mee Oy 
‘Nall & Megahed ime xe Gy ree: ones Be) 2 es 1250) 
INGO) ie hee acatee inert oe: Ay hes) TAS 7. eee 14°13 
MEU 2 Sh. eae sc ON 112°0 42:03 
5 100°00 


CPNPHANIOM + Aq.... 266° 


Picrate of Copper. — By precipitating picrate of ‘baryta with sul- 
phate of copper and evaporating the filtrate, green fern-like lamine are 
obtained, which do not detonate or take fire when heated, deliquesce in 
the air, and dissolve in 1 pt. of water. (Liebig.)—2. The greenish 
brown solution of carbonate of copper in the boiling acid leaves on evapo- 
ration a crystalline mixture of a basic salt, soluble in water but not in 
alcohol, and a neutral salt which may be dissolved out by boiling alcohol. 
This solution evaporated at a gentle heat to the crystallising point, yields 
small green shining needles, and a mother-liquor, which, after evapo- 
ration to a sprup, solidifies on being stirred. — The crystals effloresce in 
the air: they melt at 110°, giving off 11°44 p. c. (3 At.) water, and form 
a brown mass, which at 150°, gives off 4 or 5 p.c. more water together 
with picric acid, so that it is afterwards mixed with a still more basic 
salt, Finoly, a slight explosion takes place, accompanied by a dark red 
flame and a large quantity of smoke containing nitrous acid, cyanogen, 
hydrocyanic acid, and perhaps also Boutin’s cyany]l. (Marchand.) 


Crystals. Marchand. 
CS, Sage, Natt tenaGnnateaataitens 72 ss 2B Dal pekermrel 24°31 
CRU Wha See eet tact ea tance 42 la°yd 
(SAS Pa eee eer 7 2°3U 2°50 
i Died ge I ese okie 40 » hy: Loree 13°29 
LSP Ai etss eivees tutes aeteass 144 A221 


CRNFH2CuOM + 5Aq.... 305. .... 100°00 


Mercurous Picrate.—Separates on cooling from a hot aqueous mixture 
of the potash-salt and mercurous nitrate, in small yellow four-sided prisms 
(according to Moretti, in white scales). Does not detonate when heated, 
but-burns away like gunpowder. Requires more than 1200 pts. of cold 


water to dissolve it. (Licbig.) 
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Liebig 
Cer etre? hee See 220+ .... 53°40 
ROA eee. an PS, 208 1 485600 Oa. 46°21 
CUNFHAH 0M 0c cscseoses 428 .... 100-00 


Mercurie Picrate.— By dissolving mercuric oxide in the aqueous acid, 
a compound is obtained which detonates when heated. (Cheyreul.) 


Prcrate of Silver.— The solution of oxide of silver in the aqueous 
acid, or a mixture of aqueous nitrate of silver with the acid or its potash- 
salt, is evaporated at a gentle heat and left to cool. Beautiful, yellow, 
shining needles united in radiated groups. (Chevreul, Liebig.) The salt 
blackens on exposure to the air (and light ?) and detonates when heated. 
(Chevreul.) When heated it burns without detonation, like gunpowder. 
Dissolves readily in water. (Liebig.) Chrysolepate of silver :— Brown- 
red needles (Schunek) ; Picranisate of silver: Orange-yellow needles, 
(Cahours. ) 


Dumas. Marchand. 


EES Dee on eer 72 74 eee 21°35 
PaaS pe ene Ue 42 12°50 
cs 1 WL ee Cy gel ee O tae 0:97 
Les GO NM LORE ol tee ols"... 31-9 


it Ora > Cpe le, cn rane S 
> 9 
CNS HPA gO! .. 000 ,... 100°00 
Hence, according to Laurent, the needles give off 2-2 to 3 p.c. at 100° in vacuo, 


and according to Marchand, they give up 31 p.c.; these chemists suppose them to 
contain | At. water. 


Picric acid dissolves readily in alcohol and in ether. (Liebig, Schunck, 
Cahours. ) 

It dissolyes sparingly in cold creosote, but very abundantly in the same 
liquid when hot, forming a yellow solution from which’ it does not 
Separate on cooling. (Reichenbach. ) 

It precipitates gelatin. (Chevreul.) —It imparts a permanent yellow 
tinge to cloth-stuffs, &e. . According to J. J. Pohl, (Wien. akad. Ber. 
9, 386), this character may serve to distinguish between animal and 
vegetable tissues, only the former being coloured yellow by picric acid. — 
The presence of picric acid in beer (in which it is said to be sometimes 
introduced as a substitute for hops) may be detected even to the amount 
Of ras\sam by boiling a piece of unbleached sheep’s wool for 6 to 10 
minutes in the suspected liquid, and then washing it: if picric acid be 
present, the wool assumes a canary-yellow colour. (Pohl, Wien. Akad. 


Ber, 12,88.) ¥. 


Picric Ether. 


A solution of picric acid in absolute alcohol mixed with a little oil of 
vitriol, is boiled for some hours in a flask haying an ascending condensing 
tube attached to it, so that the alcohol may continually run back; and the 

og 
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Hquid is mixed with ammonia, and afterwards with water which separates 
the ether. — Erdmann (J. pr. Chem. 37, 413) did not succeed in preparing picric 
ether by this process. 

‘ellowish lamin», which melt at 91° and boil with decomposition at 
390°. Inodorous, but has a burning bitter taste. 

Sparingly soluble in cold, more easily in boiling water. (Mitscherlich, 
Lekrb. der Chemie, 1,222; J. pr. Chen. 22, 195.) . 

| This is the only instance yet known of the production of acompound 
ether from an acid aldide (containing 20 outside the nucleus) ]. 


@,. Appendix to Prcric Acid. 


Lernitrocresylic Acid. 
CUNS HAO! = CEXH?O?, 


When fuming nitric acid is added by small portions to creosote (con- 
taining C4H8O?) in a vessel surrounded with ice, the colour of the liquid 
gradually changes to deep red, and after the addition of a volume of 
nitric acid about equal to that of the creosote, the liquid separates 
into two layers, the upper of a deep red colour, the lower black and 
tarry. The upper portion neutralised with potash, solidified into a dis- 
tinctly crystalline mass sparingly soluble in cold but readily in hot water. 
(Fairlie, Chem. Soc. Qu. J. 7, 236.) 


Fairlie. 
CNG HAO Pirate Zoe Un eae On 20 
KROME ee A I2 SE ELOT7 OW. 17°08 


CoN HAR Oo wee 20172 vex 100700 


An attempt was made to obtain a substitution product containing only 1 or 2 At. 
NOG#, by acting with dilute nitric acid on an alcoholic solution of creosote previously 
mixed with nitrate of urea; but no definite result was obtained. (Fairlie.) J. 


Styphnic Acid. 
CPN?H°016 = GE XO, 


Crevrevut. Ann. Chim. 66, 216; 78, 43; the latter also in Guild. 44, 128. 
ErpMAnn. J. pr. Chem. 87, 409; 88, 355. 

R. Bdrreer and H. Wit. Ann. Pharm. 58, 278. 

Frep. Rorun. J. pr. Chem. 46, 376. 


From ort¢vog astringent. — Oxypicric acid (Erdmann); artificial bitter oi 
artificial tannin of extract of logwood. (Chevreul.)—First obtained in an impure 
state by Chevreul in 1808; in the pure state, and more precisely investigated, by 
Erdmann in 1846, and a few weeks later by Bottger & Will. 


Formation. By continued boiling of extract of logwood (Chevreul), 
euxanthone (Erdmann), gum-ammoniacum, asafcetida, galbanum, sagape- 
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num, or the watery extract of fustic or sandal-wood (Bottger & Will), or 
peucedanin (Rothe) with nitric acid, 


Preparation. 1. From Asafetida. 1 pt. of asafotida in lumps of 
the size of a walnut, is heated to a temperature between 70° and 
75° in a wide porcelain basin, with 4 to 6 pts. of nitric acid of 
Sp. gr. 1°2, free from sulphurie and hydrochloric acid; and, after 
the resin has become soft and divided, and a thick froth hashricen=— 
which must be prevented from running over by stirring—the mass, 
which is then lemon-colonred and viscid, is kept, together with the sur. 
rounding nitric acid liquid, at the boiling heat, with frequent addition of 
fresh acid, till (in 5 or 6 hours) it is completely dissolved; the dark 
red-brown solution, is then evaporated nearly to a syrup and mixed with a 
small quantity of water. If after this it gives a greasy resinous precipi- 
tate, it must be boiled for a longer time with nitric acid; but if it gives a 
yellowish sandy precipitate, it must be carefully evaporated to a thick syrup 
to drive off the greater part of thenitric acid; then heated to the boiling point 
with a tolerably large quantity of water; mixed with carbonate of potash 
as long as effervescence enstes, but no longer (so as not to redissolve any 
undecomposed portion of the resin which rises to the surface when the 
liquid is neutralised); strained through grey paper; evaporated, and lef 
to crystallise. The mother-liquor repeatedly evaporated and cooled 
yields an additional quantity of crystals of impure styphnate of potash, 
till at last nitrate of potash (but no oxalate) separates out. The needlc- 
shaped crystals, united in red-brown crusts and nodules, are freed from 
the mother-liquor by draining on bibulous paper; twice recrystallised 
from water, with addition of animal charcoal; then dissolved in the 
smallest possible quantity of boiling water; nitric acid added; and the 
styphnic acid, which separates after complete cooling as a yellowish white 
powder, or in fern-like lamine, collected on a filter, washed several times 
with cold water, and after thorough drying, recrystallised from boiling 
absolute alcohol. The process yields 3 per cent. of styphnic acid, 
(Béttger & Will.) 

From commercial eatract of Logwood. 1 pt. of the extract is added 
to 4 or 6 pts. of nitric acid of sp. gr. 1°37, heated to 40° in a capacious 
dish; and as soon as the first violent action is over, the dark, red-brown 
liquid is continuously heated, with occasional addition of fresh acid, till 
the evaporated liquid, when mixed with water, begins to deposit styphnie 
acid in the form of a sandy powder, It is then left to cool; the mother- 
liquor decanted from the precipitated styphnic acid; this acid boiled with 
nitric atid, &c., ke., as long as styphnic acid can be obtained from it, 
and the product purified in the same manner as that obtained from asa- 
fotida, In this manner, 18°5 p.c¢. acid is obtained. (Bottger & Will.) 
—I pt. of the extract is boiled to dryness with 5 pts. of nitric acid of 
32° Bm. and 2 pts. of water; the residue dissolved in boiling water; 
filtered hot from sand, &e.; and the flakes which fall down as the liquid 
cools, washed with cold water, dissolved in hot water, and filtered from the 
artificial orange-yellow resin. The acid is then obtained on cooling, in 
the form of a yellowish white, non-crystalline precipitate, still contam|- 
nated with a small quantity of orange-yellow resin. (Chevreul.) 

The artificial orange-yellow resin of extract of logwood, the formation 
of which has just been described [which would probably be converted 
into styphnic acid by further boiling with nitric acid], is orange-yellow, 
Sometimes granular, tastes slightly rough, docs not redden litmus, becomes 
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charred on red-hot iron, and then deflagrates. It dissolves sparingly in 
cold water, more freely in hot water, forming a yellow solution which 
becomes turbid on cooling, is precipitated by sulphuric, hydrochloric or 
nitric acid, and by protochloride of tin, acetate of lead, ferric sulphate 
(in red flakes) or nitrate of silyer, and immediately coagulates a solution 
of gelatin. (Chevreul.) 

3. From Huxanthone or Huxanthic acid. These substances are boiled 
for some time with nitric acid of sp. gr. 1°31; the solution evaporated 
over the water-bath, below 100° towards the end, as otherwise the nitric 
acid would completely convert the styphnic acid into oxalic acid [in 
presence of hydrochloric acid?]; the sparingly soluble styphnic acid 
separated from the oxalic acid by repeated crystallisation, and dissolved 
in dilute carbonate of ammonia; this solution saturated while warm with 
carbonate of ammonia, whereby the styphnate of ammonia, which is inso- 
luble in aqueous carbonate of ammonia, is made to crystallise in yellow 
four-sided prisms; these crystals, if too dark-coloured, purified by animal 
charcoal; and the styphnic acid separated from them by hydrochloric acid. 

4. From Peucedanin. The styphnic acid obtained by treating peuce- 
danin with warm nitric acid, is mixed with potash to free it from the 
oxalic acid which is abundantly mixed with it; the styphnate of potash 
which erystallises out, washed with cold water; its solution in hot water 
precipitated by a lead-salt; and the acid separated from the precipitate. 
(Rothe. ) 


Properties. Pale yellow, regular, six-sided prisms having the habit 
of green lead ore; they grate between the teeth, melt when carefully 
heated, and solidify in the radiated form on cooling (Béttger & Will); 
pale yellow or colourless needles or four-sided tables, which are fusible, 
sublime partly without decomposition, and likewise evaporate with the 
water when their aqueous solution is boiled (Hrdmann); nearly colourless 
tables. (Rothe.) The acid has a slightly rough taste, neither bitter nor 
sour, but reddens litmus strongly, and when dissolved in alcohol, colours 
the skin permanently yellow (Bottger & Will); rough and leaving a 
persistent, irritating, and bitter after-taste. (Krdmann.) — Yellow, tastes 
somewhat sour, afterwards very rough and bitter. (Chevreul. ) 


Crystals. Bottger & Will. Erdmann. 
12 GC. .chewiex 78) nee $2939. var: PD+15), ere. 29°62 
SB. Necks le SRR 42 aad OL ee 2 ES Wy al ae 17°30 
es ae ae 3 23. uate i ae 1°30 
TO Chao ees 128 ay ae: Rima “i Weeso owae 51°78 
CYENSTPO!6 .... 245 ee 100°00 £O0'00 curd 100°00 


The crystals do not give off anything between 100° and 150°. (Bottger & Will.) 


Decompositions. 1. The acid heated somewhat above its melting 
point, gives off vapours which are set on fire by contact with a flaming 
body. When suddenly heated, it deflagrates like gunpowder, with a 
bright yellow flame, mostly bordered with orange-yellow. (Boéttger & 
Will.) Leaves a residue of charcoal. (Erdmann.) When gradually 
heated, it gives off nitrous gas, nitrogen, carbonic acid, inflammable gas 
and water, and leaves very finely-divided charcoal; on red-hot iron it 
deflagrates with flame. (Chevreul.) 2. It is cémpletely destroyed by boiling 
nitro-hydrochtoric acid, with formation.of oxalic acid, whereas boiling con- 
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centrated nitric or hydrochloric acid alone has no action upon it. 
(Bottger & Will.) —3. It is decomposed by boiling of of vitriol. 
(Bottger & Will.) — It is not decomposed by boiling with excess of con- 
centrated potash; and when digested with lime and protosulphate of iron, 
does not forma red liquid as picrie acid does, but a colourless liquid. 
(Erdmann.) — 4. It is not altered by sulphuretted hydrogen; but the light 
yellow mixture of the acid dissolved in alcohol with hydrosulphate of 
ammonia, immediately acquires a dark brown-red colour when heated, 
and leaves on evaporation a black mass, containing, besides sulphur and a 
small quantity of black powder, an ammonia-salt which may be dissolved 
out by water, and whose acid resembles picric acid and ‘styphnic acid, — 
5. The hot aqueous acid dissolves protosulphide of iron with less evolu- 
tion of sulphuretted hydrogen than might be expected. With zine or 
iron, it likewise gives off a less than proportionate quantity of hydrogen, 
forming greenish brown solutions. It does not act on cadmium, lead, 
Copper or silver. — Its powder strewn on potassium (not on sodium) 
takes fire when slightly pressed with a pestle. (Bottger & Will.) | 


Combinations. The acid dissolves with yellow colour in 104 pts. 
of water at 25° (Erdmann), and in 88 pts. at 62° (Bottger & Will.) 

It dissolves abundantly in strong nitric acid, less in strong hydrochloric 
acid, and is partially precipitated from both acids by water in the form of 
a powder. .(Béttger & Will.) | 

The acid easily decomposes carbonates. It takes up, or Ate LO, 
2 At. of base of the same or different kinds, forming bibasic simple and 
double salts which are neutral. (Béttger & Will.) Nearly all styph- 
_ nates detonate, when subjected to a gradually increasing heat (not by 
percussion), even more violently than the picrates. (Béitger and Will, 
Erdmann.) From the aqueous solutions of the heavy metallic salts of 

this acid, animal charcoal removes the whole of the oxide, especially 
from the styphnates of manganese, lead, nickel and copper. (Bottver & 


Will, Rothe.) 


Styphnate of Ammonia. — a. Bibasic. The aqueous. acid neutralised 
with ammonia (and then saturated, while -warm, with solid carbonate of 
ammonia, which diminishes the solubility of styphnate of ammonia in 
water: Hrdmann), yields large orange-yellow needles (yellow four-sided 
prisms, according to Erdmann) which detonate slightly when heated, and 
dissolve in water more readily than the salt 0. 


Crystals. Erdmann. Bottger & Will. Rothe. 
at O Sarna Ey Ae AO ie BOS Be 25°39. <Q25°AB* «= 25°68 
DIN shihisbeivabiaeiednw, 70 25°09 s.dx5he. 25°09 24°89 
th ee nee a Om Pave” POOLS ret cs Oe. ran Pie' Os eee ae 
LEDS RR ae eee rors oe 128 BOSS JMR es Secs 45°80 46°26 


NE?CYNSE(NE*O", 279... 100°00 «2... 108-00... 160-00 


6. Monobasic. — Obtained by neutralising one-half of the acid with 
carbonate of ammonia, adding the other half, and then evaporating and 
cooling. A comparatively dilute solution yields large, light yellow, flat 
needles, and a solution more concentrated by evaporation yields eapillary 
“interlaced needles, which detonate very slightly. (Béttger & Will.) 
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12 CO cebvtghsgee eee 72 27°48 27°58 
As he ds eee 56 NEY Eas 21°52 
GOL e ee ee ee 6 ag tree fe 2°36 
16°O 42 Ybs, See es 128 48°86 48°54 


CANE GN OM atatee 2) ty. 100°00 


Styphnate of Potash.—a. Bibasic.— The aqueous acid neutralised 
with carbonate of potash, yields by gentle evaporation and cooling, 
orange-yellow needles, often united in nodules, which are anhydrous and 
detonate with violence. (Bottger and Will.) Potash added in excess to 
the aqueous acid throws down a yellow crystalline powder, crystal- 
lising from hot water in dark yellow needles, which detonate strongly 
(according to Chevreul, with a long purple flame and formation of hydro- 
cyanate of ammonia.) They dissolve at 23° in 58 pts. of pure water 
(Erdmann), much less freely in water containing potash or carbonate of 
potash. (Erdmann, Bottger & Will.) 


Bottger & Will. 


CPN O 2a ee 236°0 71°43 
CO eee, ee GEA er. R28 107 tenes. 28°60 
BRO-CUNSH KOU. os 330°4 .... 100°00 


c. Monobasic.— Prepared by neutralising one-half of the acid with 
carbonate of potash, and adding the other half. Light yellow, capillary, 
interlacing needles, which quickly change to a granular powder when 
dried on paper; a more dilute solution yields larger and more solid crys- 
tals. At 100°, they give off 6°4 p.c. (2 At.) water of crystallisation, 
and at a higher temperature part of.the acid, whereupon violent detona- 
tion ensues. (Bottger & Will.) 


Dried at 100° Bottger & Will. 
DEUS am ois cectlas casas (2,0 gaan coca ge oe ax: 25°15 
BN Oe, oka pipers 42°0 14°83 
ZEEL IBS Waysecttoushess 2°0 0:7 La acne 0°87 
KO, ax... cet Ria ee Oe Et el ONO cantare 16°40 
RAM OW Seren een enor 120°0 42°37 
CPNGCH KOM sa. 283°2 100-00 


Styphnate of Soda. — Bibasic.— Small, light yellow needles, often 
grouped in hard nodules; they give off 13:08 p.c. (5 At.) water at 100°, 
and detonate with great violence when slowly raised to a higher tempera- 
ture; they dissolve readily in water. (Bottger & Will.) 

The monobasic salt cannot be obtained in the crystalline form. (Béttger 


& Will.) 


Dried at 100°. Bottger & Will. 
NEO eas hetvanes 236°05 2.) £9°09 
RING pv iectensin ty untieae G24 Be inp 20 D4 retans ak 


NaO,C?N?H2NaO* ..., 298°4  ..... 100°00 


Styphnate of Baryta. — Bibasic.— Obtained by saturating the aqueous 
solution with carbonate of baryta. Short, slender, orange-yellow needles. 
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They give off 4:08 p.c. (2 At.) water at 100°, leaving 2 At. and detonate 
with great violence when gradually raised toa higher temperature. After 
the lead-salt, this is the least soluble of the styphnates, (Béttger & 


Will.) 


Dried at 100°. Bottger & Will. Erdmann, at 126°, 
Oe NO Fcrtsasngastoakice 254°0 62°38 
ws d eSNG) seat iely Al a meee ESip See LO Gy) cater ccs ay a eee 38°59 


Styphnate of Strontia. — Bibasic. — Large nodules composed of 
slender light yellow needles containing 4 At. water, of which 7:02 p.c. 
(3 At.) go off at 100°; they dissolve in water more readily than the 
baryta-salt. (Bottger & Will.) 


Dried at 100°. Béttger & Will, 
CUNSH AO ites BO ace 245. <.. 70-20 
DEST ae CER RN a eee 1 PS ein ae 29°48 
SrO,C2N7H2SrO! + Aquee. 349 .... 106°00 


Styphnate of Lime. — Bibasic. — The light yellow needles grouped in 
nodules give off 10°22 p.c. (4 At.) water at 100°, and retain 3 At. 
(Bottger & Will.) 


Dried at 100°. Bottger & Will. 
fips Oana ietemicne gered ae ree 72 Py Pe ee 22°31 
BN ies. cea MT RT 28 13°17 
HOS As Os epee es ick Cae Gath vo D Ry ee ee 127, 
GY GEL teers Raa 56 Lig ope go 17°61 
[YS aS Pe ees nea 144 45°14 


CaO, C?N3H?Ca0'' + 3Aq 319 .... 100°00 


Styphnate of Magnesia, — Crystallises with difficulty in light yellow 
nodules, which give off 9:1 p.c. water at 100°, Detonates viclently 
when slowly heated. (Bottger & Will.) | 


Styphnate of Manganese. — Monobasic. — Obtained, by precipitating 
the baryta-salt with sulphate of manganese, and evaporating the filtrate, 
in large, light yellow, rhombic tables belonging to the doubly oblique 
prismatic system which melt and redden at 100°, giving off 22:98 p.c. 
(10 At.) water (while 2 At. remain together with 12°29 p.c. manganous 
oxide) and then deflagrate at a stronger heat. (Béttger & Will.) 


Styphnate of Zinc. — With 5 At. base to 2 At. acid ? The aqueous 
acid saturated with carbonate of zinc, and ultimately evaporated over oil 
of vitriol, crystallises with difficulty in very deliquescent needles grouped 
in nodules. These crystals give off 3°78 p.c. water at 100°, and the 
residue, which detonates siightly when heated, contains 28°32 p.c¢. zinc- 
cxide. (Bottger & Will.) 


Styphnate of Cadmium. — Slightly detonating; deliquescent. (Béttger 
& Will.) 
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Styphnate of Lead. — Quadrobasic.— The light yellow flakes preci- 
pitated by the free acid from acetate of lead, detonate violently by 
strong pressure and are scarcely soluble in water. (Béttger & Will.) 
The ammonia-salt forms a similar precipitate with acetate of lead in the 
cold, and small yellow needles from hot solutions, (Erdmann.) 


Dried at 106°, Bottger & Will. Erdmann. 
12 © sneer erteeneteerecn 72 «am 40°26 season 10°32 
O Nard: cee are ee 42 59°98 
rs ROR ee er ee oe ee ee A. Gath et OS te Sake 0°63 
(9) ale ee oe ee ae 44 Bri ot oO" OG. cea hast 63°68 | ....9 » 63°62 
Mf MO ae Citar ok od eesti a 9. 136 19°37 


3PbO,C?NFH2PbO™ + 2Aq.... 702 ... 100°00 


ferrous Styphnate.— The filtrate obtained by precipitating the 
baryta-salt with ferrous sulphate, slowly yields black-green crystals which 
dissolve readily and pass to a higher state of oxidation. (Boéttger & Will.) 

Ferrie Styphnate. — The ammonia-salt mixed with iron-alum forms 
yellow needles. (Krdmann.) 


Styphnate of Cobalt.—The light brown, violently detonating, and 
easily soluble needles united in nodules, give off 9:28 p. c¢. of waterat 100°, 
and leave a salt containing 21°44 p.c. of protoxide of cobalt. (Bottger & 
Will. , 
rela of Cobalt and Ammonium.— Brownish yellow needles. 
(Bottger & Will.) | 
Styphnate of Cobalt and Potassiwm.— Hard brown crystalline 
nodules containing 11°7 p.¢. oxide of cobalt, and not giving off any thing 
at 100°. (Béttger & Will.) 


Styphnate of Nickel. —Crystallises with difficulty in light yellow 
needles, which detonate with violence and dissolve very readily. 
(Béttger & Will.) 

_ Styphnate of Nickel and Potassium.— Brown erystalline crusts. 
Detonates with tremendous violence when heated; contains 10°32 p.c. 
oxide of nickel, and does not suffer any loss at 100°. (Bottger & Wili.) 


Styphnate of Copper.— The evaporated dark brown solution of car- 
bonate of copper in the aqueous acid deposits, after a few days, long 
lizht green needles, which give off 13°81 p. ¢. (6 At.) water at 100°, and 
detonate with great violence at a stronger heat. (Bottger & Will.) 
Greyish yellow laminz, (Krdmann.) 


Bottger & Will. 


DB Al: a atest RAMs preisiet Sigs Mauna ci 2 © ipso) ed BO. muster, 21°90 
SEN eet eee ee 42 12°57 
i Neen ae VERS etn eee es 4 Le) oeesans 1°57 
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Cu0,C2N3H2Cu0"’ + 2Aq.... 334... 100°00 


~ Styphnate of Copper and Ammonium. — Obtained by dissolving 
carbonate of copper in the saturated solution of monobasic styphnate of 


| 
7 
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ammonia. Short, thick, brown crystals which give off 15°47 p.c. (6 At.) 
water at 100°, deflagrate when heated, and dissolve with tolerable facility. 
(Bottger & Will.) | 

Styphnate of Copper and Potassium. — Prepared in like manner with 
the potash-salt. Brown hard needles, generally grouped in nodules. They 
give off 7°20 p.c. (3 At.) water at 100°, and detonate with tremendous 
violence when strongly heated. (Bottger & Will.) 


Dried at 100°. Bottger & Will. 
GENFEPO arctic. ale 245) 24 VETS 
JOU seria WAS... trove alter 47°28 se yid2t 
GLO eS eee eee ees AOD. nthe BEO4 . peck 12°01 


Cu0,CUNPH7K OF + Aq... 332°2 ..: 100-00 


Styphnate of Silver.— Bibasic. The solution of carbonate of silver in the 
aqueous acid at 60°, or the mixture of the potash salt with a moderately 
strong solution of nitrate of silver prepared at 60° yields, when some- 
what quickly cooled, light yellow, flat needles, 3 inches long, or by slow 
cooling, laminze which dissolve sparingly in water, and from whose solu- 
tions, the silver is reduced on boiling with decomposition of the acid. 


(Bottger & Will.) 


Dried at 100°. Bottger & Will. Erdmann, Rothe. 
1 CS nee eer eer ree Yee bas OM eens 15°04 
DIN. ecsnnncpeaneecans tah. AQ 8:98 
ZAC] aE CRN rls iat aie AR et aaa 2 oe PUA eae SO 
EEN GW), ask ep eee Sk St 1) mee 48°00" 3s coo) . 4.5 250°25 
EC eal aig Aa 120 25°64 


AgO,CVNPHZAgO! ... 468 .... 100°00 
Bottger & Will suppose the salt to contain 1 Aq in addition. 


Styphnic acid dissolves readily in alcohol and ether, and more readily 
in strong acetic acid than in water. (Bottger & Will.) 
It gives a copious precipitate with gelatin. (Chevreul.) 


Erdmann (J. pr. Chem. 37, 413) did not succeed in preparing styphnic ether by 
heating styphnic acid with alcohol and oil of vitriol. 


7. IN itrochlorine-nucleus CUX°H7Cl. 


Chloropicryl. 
CYNPEHPCIO™’ == GY XH? GL 


“Pisani. Compt. rend. 39, 852; Ann, Pharm. 92, 326. 
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This compound is obtained by the action of 1 At. pentachloride of 
phosphorus on 1 At. picric acid, oxychloride of phosphorus and hydro- 
chloric acid being formed at the same time : 


CEM POR == C2 XS EACl + PCrO? + HCL. 


The two bodies act violently on each other at first, and copious fumes of 
hydrochloric acid are evolved. As soon as this action ceases, and the 
oxychloride of phosphorus begins to pass over, the retort must be removed 
from the fire, because the chloropicryl would be decomposed by further 
heating, and a resinous substance formed; hence the chloropicryl cannot 
be completely purified from oxychloride of phosphorus by distillation. 
Yellow, solid body, having an agreeable odour. Water decomposes it, 
forming hydrochloric and picric acids. Carbonate of ammonia converts 
it into picramide (p. 245). It dissolves in alcohol and in ether. (Pisani.) 


—. Amidogen-nucleus C’AdH*. 


Sulphophenylamide. 
CENTS Ot OAc S'O- 


Gernarpt & CHANCEL. Compt. rend. 35, 690. — GERHARDT & Curozza, 
Compt. rend. 37, 86. 


Azoture phenylsulfureuxr, Azoture de Sulfophényle et d’hydrogene. 


Formed by the action of ammonia on sulphite of chlorobenzene [or 
chloride of sulphophenyl C”H°S*O*Cl (p.174) |. It is most conveniently 
prepared by pouring the latter compound upon a large excess of pulverised 
carbonate of ammonia. The action begins immediately, and may be com- 
pleted by gently heating the mixture till the odour of the sulphate of 
chlorobenzene is no longer perceptible. The mass is then washed with 
cold water, to dissolve the hydrochlorate and carbonate of ammonia, and 
the residue crystallised from a small quantity of boiling alcohol. 

Splendid nacreous scales, insoluble in water, easily soluble in alcohol, 
soluble also in ammonia. 


Calculation. 
12°C eres yb Aude, seen es 45°86 
INS eaceree i BAR Neen iavie 8°92 
it geet Yio ane 4*46 « 
Da enters Os mmciiepeeae ng 20°38 
798 @ a eee eer ay Ae Lae 20°38 
* CENH’S70! ........ LOS) everest 100°00 


Gerhardt regards this compound as the nitride of sulphophenyl and — 

eb): § 

hydrogen = N H , In other words, as ammonia in which 
H 

1 At. H. is replaced by sulphophenyl, C’H°S’O*, By treating the com- 
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pound with various metallic salts, or with the chlorides of organic 
radicals, one or more of the remaining atoms of hydrogen may be 
replaced, e. g. 
Nitride of Sulphophenyl, Sileer and Hydrogen, CVN H8AoS?04, or 
( CMHSS'0° 
N < H , 18 obtained in the form of a white crystalline precipitate 
Ag 
by treating an alcoholic and ammoniacal solution of sulphophenylamide 
with nitrate of silver. 
Nitride of Sulphophenyl, Sulphophenyl and ETydrogen, or Bisulpho- 
(sgedeastt 
phenylamide, CANH"S‘O® = N 4 C”®H®S*0! , is obtained in the crystalline 
H 
form by gently heating the preceding silver-salt with chloride of sulpho- 
yhenyl C”?H*S?04 Cl [sulphite of chlorobenzene, (p. 174) |, treating the 
product with ether, which dissolves out the new compound, and leaving 
the ether to evaporate. 
Similarly, by treating the sulphophenylamide with the chlorides of 
succinyl, C°H*O*C], benzoyl C“H*O°?Cl, ‘and cumyl C°H"O?Cl, the 
{ Cali s.O= 
compounds, N¥< C® H'O! , &e. are obtained. From these nitrides con- 


taining 2 At. hydrogen replaced by organic radicals, silyer-salts may be © 
{ CH 20s 
formed, such as N< C® H‘0! ; and by treating such silver-salts with the 
g 

chloride of an organic radical, a nitride may be formed containing three 

organic radicals, eg. mitride of sulphophenyl, benzoyl and cumyl, 
CY H5S204 

N 4 C¥H*O? (Gerhardt, Tratté de Chimie organique, III, 75.) 4. 
C»HUNG2 


J. <Amidogen-nucleus C¥Ad?H!, 


Bithiobenzolic Acid. 
CUNPH SO" = CPA PH 480%, 


L. Hinxkenkamp. Ann. Pharm. 95, 86. 
Dithiobenzolic acid, Phenyldisulphodiamic acid. 


Formation. By the action of sulphite of ammonia on binitrobenzene 
(pp. 203, 205). 

The acid has not been obtained in the free state. All its salts 
are soluble in water’; their genefal formula is C?N?H°M?S‘O” or 
C”’Ad°H?M?,4803; the acid is therefore bibasic. 


Bithiobenzolate of Ammonia. — Preparation (p. 203). The needle-shaped 
crystals, after being pressed between paper, form a yellowish mass, which 
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when purified by. washing with alcohol and ether, forms a-perfectly white 
powder. 


Dried in vacuo. Kilkenkamp. 
12°C. aecnthee oe POM cree UR AR Werte ce 24°54 
PS Re POs o ee 56 a4 ee 18°20 
VA CEROR i), ate 14 G4) 2a. 4°88 
AS Be See ee. 64 2119 2a Ot01 
[PS Pte Cees ee 96 Re eee AL:k? 
CUNFH (NH? 480° 302 <.. 100700. ....... 100:00 


The salt carbonises and intumesces when heated, giving off sulphu- 
rous acid. Sulphuric and hydrochloric acid, even when concentrated, do 
not act upon the salt in the cold; with the aid of heat, they eliminate 
a pungent gas, but no sulphurous acid. Nitric acid acts in the same 
manner, but likewise colours the cold solution yellow. Chlorine forms a 
considerable quantity of chloranil, together with traces of a brown 
resinous body. ‘The salt dissolves very readily in water and aqueous | 
alcohol, very sparingly soluble in absolute alcohol, and is insoluble in 
ether. The aqueous solution has an acid reaction. 


Bithiobenzolate of Baryta. — Obtained by adding the ammonia-salt to 
boiling baryta-water, continuing the ebullition as long as ammonia goes 
off, removing the excess of baryta by carbonic acid, evaporating the 
filtrate till a crystalline substance begins to separate, and then leaving 
it to slow evaporation. It then yields crystalline crusts, which may be 
purified by filtering from the mother-liquor and washing with alcohol. 
The salt is white with a slight tinge of red, insoluble in alcohol anhy- 
drous and hydrated, also in ether. 


Dried in vacuo. Hilkenkemp. 


UDC serreareraetcs cyan sansaney RIV TS se Gots 

sees DY ey ie nek eres Warn 28°0 6°94 

ail 5 KC are eats, eines 6:0 1°49 

2 BS ciccas ihe Bee ote: 137°2 ad'04*. ......9 33°73 
ANS WMT Ntr Son odectee usar es 64°0 LOL PEE scene 15°55 
LAE Ota eee cals 96°) 23°81 
CAN H Ba. 450e Fe 403°2 100°60 


qT. <Amidogen-nucleus C’AdBr*HO®. 


Bromanilamic Acid. 
CN Br?H?0® = C?AdBr?HO?,04 


Stennouse. Phil. Mag. J. [4], 8, 36; Ann. Pharm. 91, 813: 


The red-brown solution of bromanil (p. 172), in strong aqueous 
ammonia, yields deep brown-red needles of a salt which appears to be 
bromanilamate of ammonia; and by cautiously adding sulphuric acid to the 
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aqueous solution of this salt, bromanilamic acid is separated in nearly 
black needles. If, on the other hand, the mixture is allowed to become 
heated, decolorisation takes place, and crystals separate having exactly 
the appearance of bromanilic acid (p. 171). 


1. Amidogen-nucleus C’Ad*Br?0?, 


Bromanilamide. 
C’N?BrH!Ot = CA d2Br02,0%. 


STENHOUSE. Phil. Mag. J. [4], 8, 36; Ann. Pharm. 91, 812. 


Obtained by passing dry ammoniacal gas into heated alcohol in which 
bromanil is suspended; also when bromanil is heated with alcohol and 
aqueous ammonia. The quantity of bromanilamide obtained by the 
latter method is however smaller, a larger portion of bromanilamate of 
ammonia, which is soluble in alcohol, being formed. 

Brown-red, crystalline powder, which sublimes, with partial decompo- 
sition, in brown crystals, It is nearly insoluble in water, alcohol, and 
ether. 


Stenhouse. 
ee OA eee ny eee o2 “a 2482 
De Nie A RA ee: 2 Bie fe 9°46 
AEN gf SO ok Se eed A er cx? 160. Ot oe 54°21 
CAG Wet nea b ha alee : Sl ee 1°35 
6 eae tot ot, ba Soe eo LO ok 
CAd?Br?H20? ........ BUG i LOD ae) 


The specimen analysed was dissolved in alcohol containing a little potash, and 
precipitated by acetic acid. (Stenhouse.) J. 


Amidogen-nucleus C?AdC?HO?. 


Chloranilamic Acid. 
C’NCPH?08 = C?AdCPHO?,0+. 


ErpMANN. (1841.) J. pr. Chem. 22, 287. 
Laurent. WV. Ann. Chim. Phys. 3,493. Rev. scient. 19, 141; abstr. 
J. pr. Chem. 36, 280. Compt. Chim. 1845, 173. 


Chloranilamsdure, Chloranilam, Acide chloranilamique. 
The blood-red solution of chloranil in aqueous ammonia yields brown 


needles of chloranilammone : (chloranilamate of ammonia according to 
Laurent). (Hrdmann, p. 198). 


240 BENZENE: AMIDOGEN NUCLEUS CAdCPHO?. 


Preparation, 1. From the saturated aqueous solution of these 
needles, after addition of sulphuric or hydrochloric acid, the chlora- 
illamic acid crystallises on cooling, in long black needles, which may be 
purified by pressure between paper, and crystallisation from the smallest 
possible quantity of boiling water.— Sometimes, especially when the 
cddition of hydrochloric acid has produced too much heat, and the air 
has acted on the mixture, a brown powder mixes with the needles and 
must be removed by recrystallisation. The chloranilamic acid which 
remains dissolyed in the acid mother-liquor of the needles, cannot be 
recovered by evaporation, which exerts a decomposing action, but may 
ke obtained by extraction with ether and evaporation of the solvent. 
The mother-liquor of the chloranilammone yields a small extra quantity 
of chloranilamic acid, when treated with hydrochloric acid. —2. The 
solution of chloranil in ammonia is supersaturated with hydrochloric acid, 
without previously separating the chloranilammone from the sal-ammoniac 
in the crystalline form, the mixture being constantly kept cool by cold 
water, and the crystals, which are scarcely contaminated with any brown 
powder, are purified by pressure between paper and recrystallisation 
from hot water. (Erdmann.) 

The violet powder of the black needles gives up its water at 100°, 
and becomes lighter in colour, (Erdmann.) 


Anhydrous. Erdmann. Laurent. 
je OF eee setessthiewan tose (RAAB Boe RU eS O02 08 aw O40 
PEt AR RE 14°0 ay o> fered 7°40 
2 Cl Baia aides eens: 70°8 OL OF Tae 33°24 
G5 adh mnt CR 3°0 LAS erik L/S: Mikes) 1 
iO Rape ote en Severe as 48:0 25010 meieus 22°5o 
CUNCECOS ee cast 207°8 SKATE tM erp 100°00 


Decompositions. 1. The needles, when heated in a test tube, appear to 
sublime undecomposed to a slight extent, but afterwards give off yellow 
aud brown, litmus-reddening vapours, and leave a residue of charcoal. — 
2, The aqueous solution mixed with sulphuric or hydrochloric acid 
remains unaltered in the cold or ata gentle heat, even after a considerable 
time; but on being heated to the boiling point, the violet mixture, if the 
air is completely excluded, gradually becomes light red, the more quickly 
the stronger the acid added, and immediately or on cooling deposits 
crystals of chloranilic acid, whilst an ammonia-salt remains in solution : 


C2NCPH308 + 2HO = C®CPH?0% + NH3, 


Strong acetic acid does not exert any decomposing action, even with half 
an hour’s boiling. —The mixture of the acid with sulphuric or hydro- 
chloric acid, boiled in contact with the air, e.g. in a basin, becomes 
covered on cooling with an iridescent film, and deposits a brown powder 
together with a few laminz of chloranilamic acid. — 3. With aqueous 
potash, chloranilamic acid is resolved, even at 0°, into chloranilate of 
potash which erystallises, and ammonia which escapes. Also when heavy 
metallic salts are precipitated by chloranilamic acid or its ammonia-salt, 
more or less chloranilic acid appears to be produced, the salt of that acid 
forming at least a part of the precipitate. (Hrdmann.) 


Combinations. Hydrated Chloranilamic acid.— The above-mentioned 
black needles. They exhibit an adamantine lustre and yield a dark 
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violet powder. Between 100° and 130°, they give off 18-92 p.c. (some- 
what more than 5 At.) water. They dissolve sparingly in water, forming 
a beautiful violet solution. (Erdmann.) 


Chloranilamate of Ammonia. — Chloranilammon. (Erdmann.)— The deep 
blood-red solution of chloranil in warm aqueous ammonia yields, partly on 
cooling, partly after careful evaporation, small, shining, chestnut-coloured 
needles, which must be freed from the mother-liquor by draining on 
paper. (Erdmann.) These crystals are produced immediately on mixing 
ammonia with chloranilamic acid. (Laurent.) 


Dehydrated at 120°. Erdmann. 
LC es eeacdicd comcast 72°0 oc Smmnverts 33°06 
DINGMEE REE Peet acg a ee teen 28°0 eee 11°86 
AG Or a. ee Ag ae 70°8 ole49y See. BLY 
Gable ee es 6:0 2°68 we sc. 2°79 
GS CP ee eset gaat tae 48°0 Zoe een 20°67 
CPCFAd(INH*)0° %....,-. 224°8 100°00 oe 100°00 


The crystals when dried give off 24:1 to 28 p.c. (therefore probably 
8 At.) water. When heated in a test-tube, they yield a trace of violet 
sublimate, then a white sublimate, turning brown at the same time and 
becoming carbonised; heated on platinum-foil, they emit a purple smoke, 
and leave a difficultly combustible charcoal. The aqueous solution of the 
salt turns yellowish red when mixed with nitric acid, bat does not 
deposit any thing. Mixed with sulphuric or hydrochloric acid, it assumes 
a violet colour in the cold, becoming deeper at a moderate heat, and 
deposits black needles of chloranilamic acid, while a portion of that acid 
remains in solution, together with sulphate or hydrochlorate of ammonia 
and a certain quantity of chloranilic acid, into which moreover, the whole 
of the chloranilamie acid is converted by boiling, a brown powder being 
also formed if the air has access to the liquid. (vid. sup.) Acetic acid docs 
not decompose the salt. Cold potash slowly decomposes its aqueous 
solution, into chloranilate of potash which erystallises, and ammonia. — 
The salt dissolves in water, especially when hot, forming a purple solu- 
tion. (Erdmann. ) 

The aqueous acid forms with chloride of barium a light brown preci- 
pitate, which dissolyes with purple colour when the mixture is heated, 
but reappears on cooling in brown amorphous flakes, the liquid however 
retaining a reddish tint. (Erdmann.) 

Aqueous chloranilamic acid, as well as the ammonia-salt, forms with 
neutral acetate of lead, a red-brown precipitate; with ferric and nickel 
salts, a blackish cloud; with cupric sulphate, after a while, and with the 
acetate immediately, a greenish brown precipitate ; and with mercurous 
nitrate, a dark brown precipitate, whereas corrosive sublimate is not 
precipitated by it. (Hrdmann.) 

The thick red-brown precipitate formed with nitrate of silver (the 
liquid, even when the silver-soluticn is in excess, retaining a deep violet 
colour, and depositing red-brown, often crystalline flakes when evapo- 
rated,) is decomposed by nitric acid, with formation of chloride of silver, 
and dissolves completely in hot water, as well as in ammonia and acctic 
acid. (Erdmann.) 

VOL. XI. R 
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The silver-salt varies in composition according to the mode of preparation: a. Pre- 
cipitated cold; 6. Precipitated warm; c. The crystalline flakes deposited from the 
liquid filtered warm from %. The preparations were dried in each case at 130°. 
(Erdmann.) [Laurent appears to have precipitated his salt in the cold. Itis probable that 
generally a mixture of chloranilate and chloranilamate of silver is produced, but that 
the latter is more soluble in warm water, and is, therefore, for the most part, precipi- 
tated from warm mixtures on cooling in the form c.] Erdmann takes another view. 


a. b. Cc. Laurent. 
12 © ig. dasha P2'O. ue. | 22987 «4.4 21°50 tn oe ys. 2°88 
INAT eee 14°07 eee 4644 as die vast ial, | LAB 
Zit lien ee, FOR eee SU wae, a 2Ot7 U Ce, OLS YUL meee Led 
ag Eee Deen ee Ae) ae. Os6 45... 57 ieee ae — 0°62 
LAL Lea LOS ee aol inne O14 en OO. whe ea kd: 
GOW cae ees Be ieee Le ve hy 


CYCPAdAgOS,.. 314°8 ..... 100°00 


Amidogen-nucleus C’Ad?C]?0*, 


Chloranilamide. 
CYN?2C)?H40*% = C#Ad?Cl?02, 


LAURENT, (1845.) ev. sctent. 19, 141; abstr. J. pr. Chem. 86, 283. 


Formation. (p. 198.) 


Preparation. Chloranil dissolved in alcohol is gently heated with 
ammonia; the resulting dark red-brown precipitate freed from the alco- 
holic liquid, washed with alcohol, dissolved in gently heated alcohol 
containing potash, care being taken not to heat too long or tuo strongly; 
the solution, filtered if necessary, neutralised while yet warm with acetic 
acid; and the quickly formed brown-red crystalline precipitate, collected 
on a filter, washed and dried. 


Properties. Dark carmine-coloured powder, consisting of fine needles 
and having an almost metallic lustre. When carefully heated on a glass 
plate, it sublimes almost entirely in crystalline tufts, resting on a layer 
of charcoal. 


Laurent. 
P2°C daiat. aie 72:0 GHA OTSE 7... one 
DON wari tn iiles..ans Ber Or wes POE ithe 13+4 
LT 8 Pa ee ee eye 70°8 34:24 — cesses 34:0 
(bas iy? Oey ara 4°0) iE pee as 1°9 
235 O hat fi ance Auth Acne te 32°0 US4 7 ieee Loeb 
CYN?PCPHAO? ........ 206°8 100°00 oo... 100°0 


Decompositions. Chloranilamide boiled with potash-ley, is resolved 
into ammonia, which escapes, and chloranilate of potash which erystallises; 


CYN2CPHtO! + 2KO + 210 = CPRCPK208 + @NHS, 
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It_is not decomposed by boiling with aqueous or alcoholic bydro- 
chloric acid. 


Combinations. It dissolves in water and in aqueous ammonia. 

Its violet-red solution in oil of vitriol is coloured blue by a small 
quantity of water and wine-red by a larger quantity; and when treated 
with a still larger quantity, deposits a portion of the chloranilamide, 
provided the quantity of water and acid present is not too great. 

From its solution in alcoholic potash, it is precipitated unaltercd 
by acids. 

It is nearly insoluble in alcohol and ether. (Laureut.) 


@. Amidogen-nucleus C’X?A dH, 


Picramic Acid. 
CPYN?HbO!9 — Cr x Aan UO" 


Wouter. Pogg. 18, 488. 

A. GirarD. Compt. rend. 36, 421; J. pr. Chem. 59, 142. Ann. Pharm. 
88, 281; — further: Compt. rend. 42, 59; J. pr. Chem. 67, 507. 

K. Pueu. Ann. Pharm. 96, 83; J. pr. Chem. 65, 862. 


Nitrohematic acid, Deoxidised Picric acid. 


Formation and Preparation. (pp. 218, 219.) Girard’s method by the action of 
sulphuretted hydrogen appears to be the most productive. 


Properties. The acid separated from its ammonia-salt by acetic acid 
forms beautiful red needles, often grouped in tabular masses. (Girard); 
from an ethereal solution, it crystallises in distinct prismatic crystals with 
very acute terminal faces, garnet-coloured by reflected, yellowish-red b 
transmitted light. (Pugh.) Has a slightly bitter taste (Girard); does 
not taste bitter. (Pugh.) Melts at 165°, and solidifies in a crystalline 
mass on cooling. (Girard. ) 


Crystals. Girard (mean). 
VOC) tenella th nieiied 72 ae B61 gan - 356 
SON. Biqiew.aiitiias, cits 42 2i° hk) ghncn 21-4 
By EL assasssstecsatsriected oe 4) ei De anes are) 
AD OD: srnsravdancrreis pncetttin 80 40°83 win F0°2 
CEA dH OF, soition.. 199 1660 sass 100°0 


Decompositions. 1. The acid heated above 165° is decomposed, with 
evolution of tarry vapours containing hydrocyanic acid and ammonia, 
and leaves a residue of charcoal. (Girard, Wéhler, p. 218.) It burns 
vividly when thrown on red-hot coals. (Girard.)—2. It dissolves at 
ordinary temperatures in sulphuric acid, forming a red solution, from 
which, on dilution with water and addition of ammonia, the picramic acid 
separates out unaltered: similarly with hydrochloric acid; uy by hot 

R 
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concentrated sulphuric acid it is decomposed and carbonised. (Girard.) 
3. Strong nitric acid decomposes it, with abundant evolution of nitrous 
fumes, the liquid assuming a straw-yellow colour and the picramic acid 
being converted into picric acid. (Girard, Pugh.) According to Wohler, 
nitrohematic acid is not reconverted into picric acid by the action of nitric acid (p. 218). 


Combinations. The acid dissolves with some difficulty in water, 
forming a yellow solution. (Wohler.) It is nearly insoluble in water 
even at the boiling heat. (Girard. ) 

Picramic acid unites readily with bases. Its salts are mostly crystalline; 
their general formula is C’X?AdH?M, 07. 


Picramate of Ammonia. — Preparation (p.219).—Separates from the 
alcoholic solution by spontaneous evaporation, in dark orange-red rhom- 
bohedral tables. Does not decompose at 100°, but at 135° it effloresces 
and gives off ammonia; melts at 165°, and decomposes at a higher tem- 
perature. It dissolves readily in water and alcohol, forming deep red 
solutions, but is insoluble in ether. The aqueous solution is decomposed 
by continued boiling, with separation of a brown powder. (Girard.) 


Girard. 
j DALE Sie lepers eee blah mae ik. he 
AON geek, ea eee ee eee 56 Lem Boose en! os 26°9 
BEEP GUE co Accatieevert Sree, ack 70 
LOC Pe 2. cas 80 Ao: B37 04 


C2X2A dH?(NH*),0?. 216 .... 100-00 


Picramate of Potash. — Obtained by decomposing the hot solution of 
the ammonia-salt with potash. Separates on cooling in red transparent 
elongated rhombic tables, containing 19:9 p.c. potash. Decomposes with 
slight detonation when somewhat strongly heated, and leaves a residue of 
charcoal. Dissolves pretty easily in water, sparingly in alcohol. 
(Girard.) 


Girard. 
ICOM eee 0 oP oedirveta ded RTE aoe sate 19°9 
C?2N3H409 on... 190°0 .... 80°2 


CEXPA GHA O+ at ecos Zig UOLl) 


Picramate of Baryta. — On decomposing a hot solution of picramate 
of ammonia with nitrate of baryta, this salt separates in small silky 
tufts of red and golden-yellow needles. It bears a heat of 200° without 
decomposition, but detonates at a higher temperature, leaving a residue of 
charcoal. Dissolves sparingly in water and alcohol. Contains 27:9 p. ¢. 
baryta. (Girard.) 


Girard. 
BRC row sinsss Pe OS eee OP ee 21-9 


C?2X?AdH?Ba,O?.... 266°6 .... 100°0 


The soluble picramates give no precipitate with salts of manganese, (Girard.) 
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Prcramate of Lead. — Orange-coloured powder which explodes when 
heated, and also by percussion, but without much noise. Dissolyes in 
water, ammonia and acids, but is insoluble in alcohol. (Girard.) 


Soluble picramates do not precipitate the salts of ivon, cobalt, or nickel. 


Picramate of Copper. — Yellowish green, amorphous precipitate, which 
detonates slightly, is insoluble in water and alcohol, but soluble in acids. 


(Girard. ) 


Girard. 
CEO Ro acer reese Aer 2 Sone TZ 
CENCE Cea cee 190 82°7 
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With mercuric salts, the soluble picramates form a red precipitate 
soluble in acids. 


Picramate of Siluer.—Obtained by decomposing the ammonia-salt with 
nitrate of silver, in the form of a brick-red amorphous precipitate, which 
does not blacken by exposure to light, but decomposes, with blackening, 
at about 140°, leaving a residue which melts at about 165°. On glowing 
coals, it burns without detonation. It is insoluble in cold water and in 


alcohol. Boiling water decomposes it, leaving an insoluble residue. 
(Girard.) 
Girard. Pugh. 
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@. <Amidogen-nucleus = CY XAdH?, 


Picramide. 
CUN‘H‘O = C’X®AdH?, 


Pisani. Compt. rend. 39, 852; Ann. Pharm. 92, 326, 


Obtained by the action of ammonia on chloropicry] (p. 286). When 
crude chloropicryl (containing oxychloride of phosphorus) is ee 


in the cold with excess of carbonate of ammouia, and the mass treate 
with boiling water, a residue is obtained consisting of picramide, which 
dissolves in boiling alcohol, and separates in crystalline plates, dark 
yellow by transmitted, violet by reflected light: its powder is light 
yellow. When heated, it decomposes without detonation, giving off 
nitrous fumes, and leaving a carbonaceous residue. Heated with aqueous 
potash, it gives off ammonia and yields picrate of potash : 


[C2X3(NH?)H? + KO,HO = C2X3H?K,O? + NH]. 


Dissolves sparingly in ether, (Pisani.) 4, 
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Nitrogen or Azo-nucleus CNH. 


Aniline. 
C°NH’ = C2NH?H?, 


UNVERDORBEN. (1826.) Pogg. 8, 397. 

Runee. Pogg. 31, 65 and 5138; 32, 331. 

FrirzscHe. J, pr. Chem. 30, 453; 27,158; 28, 202. 

ZININ. J. pr. Chem. 27; 149; 86, 98. 

A. W. Hormann, Ann. Pharm. 47, 31; 58, 8; 57, 265; 66, 129; 67, 61 
and 129; 70, 129; 74, 117; 75, 356. 

Hormann & Musprattr. Ann. Pharm. 58, 221; 57, 210. 

LavuRENT. Compt. rend. 17, 1366; also J. pr. Chem. 32, 286.— Rev. 
scientif. 18, 278 and 280; also J. pr. Chem. 36, 13. 

Geruarpt. JV. J. Pharm. 9, 401; also V. Ann. Chim. Phys. 14, 117. — 
Ned Jt hUsi, LO. oO. 

Laurent & GeruARDT. NV. Ann. Chim. Phys. 24, 163; also V, J. Pharm. 
14, 130; also Ann. Pharm. 68, 15. 


Krystallin (Unverdorben), Kyanol (Runge), Anilin (Fritzsche), Benzidam (Zinin), 
Phéinamid, Phenylamine (Hofmann), Amidophénase. 


Formation. 1. By heating carbolate of ammonia for some time by 
itself in a sealed tube: 


NH?,C2H°O? = C2NH7 + 2HO. 


At 200°, only a trace of aniline is formed in half-an-hour; but between 200° and 300°, 
a large quantity in the course of 18 days. (Laurent.)—-2, When nitrobenzene is 
decomposed by sulphuretted hydrogen in presence of alcohol and 
ammonia (Zinin, p. 672), or by zine in presence of alcohol and hydro- 
chloric acid (Hofmann, p. 672), or by ferrous acetate; 


CYNH°O* + 12FeO + 2HO = 6Fe?0? + CYNH?, 


Ferrous sulphate, oxalate and chloride, do not exert any action upon 
nitrobenzene. (A. Béchamp, WV. Ann. Chim. Phys. 42, 186.) —8. By 
distillation of azoxybenzene. (Zinin.) —4. By distillation of anthranilic 
acid. (Fritzsche.) — 5. By passing the vapour of salicylamide, or nitro- 
toluene, which is isomeric with it, over lime at a low red heat. (Hofmann 
and Muspratt. ) Nitrometastyrol yields but a small quantity. (Hofmann & Blyth.) 
—6. By distilling indigo per se (Unverdorben), or with very strong 
potash-ley. (Fritzche.) — 7. In the dry distillation of coal, aniline passes 
over with the coal-tar. (Runge.) In the tar obtained by the distillation of 


animal substances, Hofmann did not find aniline; Anderson, however, found it in the 
product of the distillation of bones. 


Preparation. 1. From Ni‘robenzene. —a. Nitrobenzene dissolved in 
alcohol is mixed with ammonia; sulphuretted hydrogen passed through 
the solution; the greater part of the alechol gradually distilled, after a 
few days, from the liquid which contains crystals of sulphur, the liquid 
being cooled and decanted from the gradually deposited sulphur as often 
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as it causes percussive ebullition; and the distillation continued, after all 
the sulphur has separated, as long as the contents of the retort continue 
to deposit aniline in the form of a yellow oil at the bottom of the 
slightly alcoholic liquid: the oil thus deposited is afterwards rectified 
per se. (Zinin.) —6. Nitrobenzene dissolved in alcohol and distilled with 
an equal weight of hydrate of potash, is converted into azoxybenzene, 
which, by further distillation, is resolved into aniline, which passes over 
first and remains liquid, and azobenzene which passes over later and 
crystallises. The more volatile aniline is freed from the greater part of 
the azobenzene by fractional distillation, and dissolved in boiling dilute 
sulphuric acid; and the resulting solution, decanted from the azobenzene, 
which sinks to the bottom in the form of an oil, yields, on cooling, crystals 
of sulphate of aniline, which, when purified by recrystallisation and 
distilled with potash-ley, yield pure aniline. (Zinin.) 4. c. Nitrobenzene 
and ferrous acetate (3 pts. iron to 1 pt. nitrobenzene) are mixed in a 
flask fitted with a distillation-tube to condense any acetate of aniline 
that may pass over, and heated in the water-bath; the contents of the 
flask then filtered (after being stirred up with water. if too pasty); the 
residue on the filter washed with hot water; and the entire liquid dis- 
tilled: acetate of aniline and free acetic acid then pass over together with 
the watery vapours. The distillate is mixed with strong sulphuric acid 
(4 pts. acid to 10 pts. of nitrobenzene used) and the mixture distilled to 
expel the acetic acid; sulphate of aniline then remains and may be puri- 
fied by recrystallisation from alcohol, or immediately distilled with potash 
to separate the aniline. — When 1 pt. of nitrobenzene, 14 pts. of pure 
iron-filings, and 1 pt. of strong acetic acid, are introduced into a retort, a 
brisk action soon begins without external heating : 


CYNH5O! + 4Fe + 2HO = 2Fe20? + C2NH’; 


and aniline, acetate of aniline, and a small quantity of undecomposed 
nitrobenzene collect in the receiver, which must be well cooled. The 
contents of the receiver are then poured back into the retort and distilled 
to dryness, and aqueous aniline separated from the distillate by caustic 
potash. (A. Béchamp, WN. Ann. Chim. Phys. 42,186.) 4. ) 

2. from Indigo.—a. The oil obtained by the dry distillation of 
indigo is extracted by an acid. (Unverdorben.) — b. Indigo-powder is 
introduced into highly concentrated potash-ley heated in a retort; the 
resulting brown mass heated as long as ammoniacal water and a brown 
oil pass over with strong intumescence; and the oil separated by distilla- 
tion into a brown resinous residue, and a colourless distillate of aniline, 
amounting to 20 per cent. of the indigo. (Fritzsche.) 

3. From Coal-tar.—a, The tar is distilled till pitch remains behind; 
the pitch distilled with a quantity of sulphuric acid sufficient to retain 
the greater part of the ammonia, the receiver being changed as soon as 
the distillate sinks in water; the oil which sinks in water, the heavy oil 
(the first portions of which contain a considerable quantity of aniline 
with but little leucol, while the subsequent portions consist chiefly of 
Jeucol), violently shaken in a carboy with strong commercial hydrochloric 
acid; this acid, after 24 hours’ standing, separated by the siphon from 
exhausted oil floating on the surface, in order that it may be repeatedly 
treated with fresh oil, which may amount to 100 lbs. in all, and may take up 
a large quantity of bases; and the acid liquid strained through cloth or 
grey paper, mixed with milk of lime in a copper-still which must be 
immediately closed, and distilled over a strong fire, with good arrange-. 
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ments{for cooling. It then yields a first distillate consisting of a milky 
liquid having an intoxicating odour, and with brown-black oily drops 
floating on its surface; and afterwards, when about half has passed over, 
and the odour of the distillate has become more agreeable and somewhat 
like that of bitter almonds, a second distillate, to be collected in a sepa- 
rate receiver, and consisting of a turbid watery liquid which holds but 
little oil in solution. The first distillate becomes clear when mixed with 
hydrochloric acid, and if mixed with potash after evaporation, deposits 
drops of an oil having an intoxicating odour, and consisting mainly of 
aniline and leucol, but containing also a small quantity of neutral oil. 
This oil does not dissolve completely in hydrochloric acid: hence, after 
removing the watery liquid, it must be dissolved in ether; shaken up 
with hydrochloric or sulphuric acid; and the liquid carefully separated 
from the ether, in which the neutral oil remains dissolved, and mixed in 
a tall cylindrical vessel with hydrate of potash or strong potash-ley, by 
which the basic oil is generally separated in the form of a layer which 
rises to the surface and may be removed with the pipette. If it should 
separate merely in fine drops which fill the entire liquid, they must be 
made to unite and rise to the surface, by mixing the liquid with common 
salt and setting it aside for several days, and, if this method does not 
succeed, saturating the water with hydrate of potash; or else: the mix- 
ture may be distilled with water, whereupon the oil, amounting to 54, of 
the heavy coal-tar oil, collects in drops on the surface of the distillate. — 
a. The oily mixture of aniline and leucol thus obtained is distilled (to 
about 4) till a drop which passes over no longer turns blue with solution 
of chloride of lime; and the dark yellow distillate having an intoxicating 
odour, dehydrated by setting it aside for some days in contact with an 
equal quantity of hydrate of potash, then separated from the potash- 
solution by the pipette, and rapidly distilled in a current of dry hydrogen, 
setting aside the first fourth which may contain water, and the last pale 
yellow portion which contains leucol. On redistilling the middle half, 
which is colourless, and again collecting apart the middle half of the 
distillate, aniline is obtained nearly pure, but still contaminated with a 
very small quantity of a substance which has a penetrating offensive odour 
(Anderson’s picoline), and makes it lighter than water. But by com- 
bining it with oxalic acid, purifying the oxalate of aniline by repeated 
crystallisation from alcohol, and distilling with potash, this odour may be 
entirely removed.— 8. Or, the mixture of aniline and leucol is dissolved 
in absolute alcohol, neutralised with alcoholic oxalic acid, and the mother- 
liquor, which contains scarcely anything but oxalate of leucol, decanted, 
after standing for some hours, from the oxalate of aniline which separates 
in the form of a white crystalline mass. (Hofmann.) 

6. The oil obtained by distilling coal-tar over oxide of copper, is set 
aside for § hours with + pt. lime and 4 pts. water, the mixture being 
frequently shaken; the brownish yellow watery liquid filtered and dis- 
tilled to one-half; the distillate (consisting of a thick oil and a watery 
liquid, and containing carbolic acid, ammonia, aniline, leucol and pyrrhol) 
mixed with excess of hydrochloric acid, distilled to remove the carbolie 
acid and pyrrhol, till the liquid which passes over is no longer coloured 
red, but yellow, by nitric acid; the dark yellow residue distilled with excess 
of soda-ley; the distillate consisting of ammonia, aniline, and leucol, 
distilled with excess of acetic acid, as long as the liquid which passes 
over colours fir-wood yellow, the greater part of the acetate of ammonia 
then remaining in the retort; part of the distillate, consisting of acetate 
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of aniline and leucol, and a small quantity of acetate of ammonia, distilled 
with oxalic acid, whereupon the acetic acid passes over; then, in order 
to saturate the oxalic acid with bases, a second portion, &e. &e. till the 
liquid which passes over colours fir-wood yellow, and therefore contains 
acetate of aniline (which, together with the acetate of leucol, must be 
collected in a separate receiver), a proof that the oxalic acid is saturated. 
The residue in the retort, consisting of oxalate of aniline and leucol, a 
small quantity of oxalate of ammonia, and a brown-red colouring matter, 
is evaporated to dryness, and washed on a filter with 85 percent. alcohol, 
as long as anything dissolves, collecting apart the last and slightly 
coloured portion of alcohol which runs through. That which remains on 
the filter is oxalate of aniline; the slightly coloured alcoholic filtrate 
contains the oxalates of aniline and leucol, which crystallise on evapora- 
tion, and may be so far separated by recrystallisation from hot water (on 
the cooling of which the leucol-salt crystallises first in colourless needles, 
and then the aniline-salt in lamine), and from alcohol, that the aniline- 
salt, when rubbed between the fingers, no longer smells like phosphorus, 
and the leucol-salt neither colours fir-wood yellow nor chloride of lime 
violet. By distilling the oxalates with soda-ley, agitating the distillate 
with ether, and evaporating the ethereal extracts, the bases are obtained 
in the free state. (Runge.) 


Properties. Thin colourless oil (Runge), becoming thickish at — 20° 
but not solidifying (Hofmann): sp. gr. 1:028 (Fritzsche); 1-020 at 16° 
(Hofmann) ; refracts light very strongly (Fritzsche, Hofmann); does not 
at all conduct the current of a 4-celled Bunsen’s battery. (Hofmann.) 
Boils steadily at 182° (Hofmann), at 228° (Fritzsche); at about 200° 
(Zinin), and soon evaporates when exposed to the air (Runge), so that 
an oil-stain produced on paper by aniline, soon disappears. (Hofmann.) 
Vapour-density = 3:219 (Burral, V. Ann. Chim. Phys. 20, 348.) Smells 
strongly like fresh honey (Unverdorben); has a very faint, not unpleasant 
odour, and when inhaled does not act injuriously on the head or lungs 
(Runge); has a strong, unpleasant, aromatic odour (Fritzsche); a peculiar 
odour (Zinin); a faint, agreeable, vinous odour. (Hofmann.) Its taste is 
somewhat biting (Zinin); aromatic and burning. (Hofmann.) Half a 
gramme of aniline introduced, together with 14 grm. water, into the 
stomach of a rabbit, causes strong clonic cramps, then laborious breathing, 
loss of strength, dilated pupils, and inflammation of the mucous membrane 
of the mouth; but aniline dropt into the eye does not dilate the pupil. 
(Hofmann.) It does not exert any poisonous action on dogs (Wohler & 
Frerichs, Ann. Pharm. 65, 843); its aqueous solution kills leeches, and 
cut pieces of plants immersed in it. (Runge.)— Aniline does not blue 
reddened litmus (Runge), or redden turmeric (Runge); neither does its 
aqueous solution, which however turns the violet colour of dahlias to 
green. (Hofmann.) It imparts a bright violet-blue colour to chloride of 
lime; and in presence of an acid, a yellow colour to firwood and elder- 


pith. (Runge.) 


Zinin, Zinin. Fritsche. Hofmann. 
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Vol Density 

C-vapour cesses Le cexetaticaesicne 4:9920 
OT 1 Ne TN 0°9706 
Pip Cas Ss carn Ce eR 0°4851 
Aniline-vapour .f.. 0:20 Gisele’. 6°4477 
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According to Laurent and most chemists, aniline is C2AdH® and not C’NH},H?. 
Clips 
According to Hofmann it is phenylamine n! H , that is, ammoniain which 1 At. H 
H 
is replaced by phenyl. 


Decompositions. 1. Aniline burns when set on fire, with a luminous, 
strongly fuliginous flame. (Hofmann.) —2. When exposed to the air, 
it becomes yellow (red, according to Zinin), and afterwards brown, 
forming a resin, which is brown according to Fritzsche, red, and soluble 
with yellow colour in water, according to Unverdorben; the change 
takes place the more quickly as the temperature is higher. (Hofmann. ) 
Hence in distilling aniline, it is necessary, either to use a brisk fire, or to 
pass a stream of carbonic acid or hydrogen gas through the apparatus. 
(Hofmann. ) 

38. Chlorine gas passed through drv aniline, converts it, with great 
rise of temperature and evolution of hydrochloric acid, into a black viscid 
tar, which stops up the gas-delivery tube. If, in order to prevent this 
accident, the chlorine be passed through aniline mixed with water, or dis- 
solved in hydrochloric acid or in alcohol, the liquid, which assumes first a 
blue, then a black colour, deposits a black tar, which on cooling soli- 
difies into a brittle resin;—and this resin distilled with a small quantity of 
water, yields terchloraniline, C’NCIH*; afterwards liquefies; leaves a 
residue of charcoal; and gives off hydrochloric acid and terchlorocarbolic 
acid in the form of a yellow offensive oil which crystallises on cooling. 
(Hofmann.): 


CYeNH7 + 6Cl = CYNCBH! + 3HCI; 


er — 
terculorauiline. 


CENH? + 6Cl + 2HO = C®CI3H?02 + 2Cl + NH‘CL. 


eee 
terchlorocarbolic acid. 


Terchloraniline appears also to be formed when aniline is distilled with 
hydrochloric acid and peroxide of manganese. (Hofmann.) 

4. Bromine forms with anhydrous aniline, with great evolution cf 
heat, a brown solution, which, if the quantity of bromine is sufficient, 
solidifies to a mixture of finely crystalline terbromaniline and hydro- 
bromie acid, (Fritzsche.) — Bromine water added to aniline dissolved in 
hydrochloric acid, forms a considerable quantity of hydrobromic acid, and 
a precipitate of terbromaniline which quickly becomes crystalline; the 
same substance is deposited, after boiling aniline with excess of hydro- 
bromic acid, in the form of a dark-coloured oil which crystallises on 
cooling. (Hofman.) — 5. The dark brown solution of iodine in aniline, 
the formation of which is attended with great rise of temperature, soon 
deposits long needles of hydriodate of aniline (Fritzsche, Hofmann), 
while the mother-liquor retains, together with a portion of this salt and 


ANILINE. 251 


iodine (free, and capable of extraction by potash), an ioduretted, brown, 
amorphous resin, insoluble in water, acids and alkalis, but soluble in 
alcohol and ether, and likewise hydriodate of iodaniline: formation 
of the last-mentioned compound: 


CVNH’ + 21 = CYNIHS,HI. (Hofmann.) 


6. With aqueous chloride of lime, aniline forms an azure or violet-blue 
solution, which is coloured rose-red by acids and decolorised by a large 
quantity of chlorine, in consequence of the formation of an acid [?] which 
forms blue salts with bases, asin this case with lime. Hence coal-tar 
shaken up with dilute chloride of lime, forms a blue watery liquid. 
(Runge.) All hypochlorites act like chloride of lime. The blue mixture 
becomes covered in a few minutes with an iridescent film, and gradually 
assumes a dingy red colour (more quickly with aniline-salts), The alcoholic 
solution of aniline acquires but a faint blue colour when mixed with 
chloride of lime; the ethereal solution, or a solution containing a large 
quantity of ammonia is not coloured at all. (Hofmann.)—7. On adding to 
the aqueous solution of an aniline-salt, an equal quantity of alcohol, and 
then hydrochloric acid mixed with chlorate of potash, a considerable 
quantity of indigo-coloured flakes is gradually deposited; and these, when 
collected on a filter and washed with alcohol, become green as they are 
freed from adhering acid, and shrink in drying, into a dark green body 
containing 16 per cent of chlorine. The liquid filtered from the blue 
precipitate contains a brown resin, and when boiled, with addition of 
more hydrochlori¢e acid and chlorate of potash, assumes a light yellow 
colour and yields crystals of chloranil. Bromie acid or a mixture of 
iodate of potash and sulphuric acid, forms with aniline a similar blue 
precipitate. (Fritzsche.) As the proportion of hydrochloric acid and 
chlorate of potash required to form the blue precipitate is not easily 
found, it is better to add to a solution of aniline in hydrochloric acid, a 
few drops of chlorous acid prepared by Millon’s process, which imme- 
diately forms a blue magma. The washed precipitate is decomposible by 
ammonia or potash, with formation of sal-ammoniac or chloride of potas- 
sium. By gradually adding chlorate of potash to a boiling mixture of 
strong hydrochloric acid and aniline dissolved in a not too large quantity 
of alcohol, crystals of pure chloranil are obtained, without any blueing of 
the mixture, but with copious evolution of acetic ether and formation 
of sal-ammoniac. When a large quantity of chlorate of potash is thrown 
into a boiling solution of aniline in excess of strong hydrochloric acid, 
a brisk reaction takes place, and chloranil is produced, together with a red 
resin which may be extracted by alcohol, and when distilled, yields, first 
an additional quantity of chloranil, then hydrochloric acid, and after- 
wards a sublimate haying the odour and chemical relations of terchloro- 
carbolic acid, but probably consisting of quintichlorocarbolic acid. 
(Hofmann.) — 8. Aniline is decomposed by nitric acid, and when evapo- 
rated at 100°, leaves a brown-black residue. (Runge.) —It is imme- 
diately reddened by strong nitric acid. (Zinin.) It acquires a transient 
blue and green colour by treatment with strong nitric acid. (Fritzche.) 
— With a small quantity of fuming nitric acid, it immediately forms a 
deep azure-blue mixture, which when very slightly warmed, turns yellow, 
becomes hot, gives off gas with violence, then assumes a scarlet colour 
continually increasing in brightness, and deposits numerous plates of 
picric acid, (Hofimann.) Aniline, dissolyed in moderately strong nitric 
acid, likewise passes into spontaneous ebullition on the application of a 
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gentle heat, gives off nitrous vapours, and when that action ceases, is 
found to be converted into picric acid, (Hofmann & Muspratt) : 


CUNH7 + 6NO® = C®N8H3O" + 4HO + 4NO%. (Hofmann.) 


9. Aqueous hydrochlorate of aniline mixed with nitrate of silver (or with 
nitre which has been heated to redness for some time) gives off a large 
quantity of nitrogen gas, and yields carbolic acid in small brown oily 
drops. (Hunt, Sill. Am. J., 1849; Hofmann, Ann. Pharm. 75, 356): 


CYPNH? + NO’ = C2H6O? + HO + 2N. (Hunt.) 


Hunt produced the same transformation by passing nitric oxide gas through a solution 
of aniline in nitric acid, whereas Hofmann, by using comparatively strong acid, obtained 
a brown resinous mixture of crystalline nitrocarbolic acid, and an amorphous substance, 
together with a trace of carbolic acid, to judge by the odour of castoreum which was 
evolved ; with a weaker acid, no decomposition took place. —10,. Oz of Vitriol 
forms with aniline a mixture which turns brown at 100°, and when the 
decomposition is carried further, produces sulphate of ammonia. (Runge.) 

11. Aniline takes fire, in contact with anhydrous chromic acid, and 
burns with a bright flame and agreeable odour, leaving sesquioxide of 
chromium. (Hofmann.) — The aqueous solution of aniline and its salts, 
forms with aqueous chromic acid, a precipitate containing chromium, 
which is dark blue, dark green, or black, according to the concentration 
of the solutions (Fritzsche, Hofmann), and varies in composition from 
62°66 p.c. C and 2°12 Cr’O* to 33°93 C and 31:00 Cr’O*. (Fritzsche.) — 
12. Aniline and its salts form in solution of permanganate of potash, 
a brown precipitate of hydrated peroxide of manganese. (Fritzsche, 
Hofmann.) — 18. When aqueous sulphate of aniline is boiled with 
peroxide of lead, carbolic acid is evolved, and a blue liquid produced, 
which smells of formic acid, afterwards becomes colourless, and gives 
off ammonia when treated with potash. (Hofmann.)-—14. With ferric 
sulphate, sulphate of aniline forms a dark red mixture from which 
ferrous sulphate crystallises. (Hofmann.)—15. Aniline heated with 
solution of silver, forms a black brown precipitate, and with solution of 
gold, a purple flocculent precipitate. (Runge.) 

16. With terchloride of phosphorus, aniline forms a crystalline sub- 
stance. (Hofmann.) —17. In phosgene gas it becomes heated and soli- 
difies into a crystalline mixture of carbanilide and hydrochlorate of 


aniline : 

4C2NH7 + 2CClO = C*®N?H”0? + 2(C2NH7,HCl). (Hofmann.) 
18. Aniline mixes in all proportions with disulphide of carbon, the 
mixture giving off sulphuretted hydrogen, after standing for several 


hours, and solidifying after some weeks (more quickly in a warm place 
or on addition of alcohol), forming scaly sulphocarbanilide : 


2CPNH7 + 2CS? = C*N?H2S? + 2HS (Hofmann). 
20. Aniline mixed with zodide of methyl, boils briskly and forms 
crystals of hydriodate of methylaniline; 
C2NH’ + C?H3I = CHNH?,HI. 
Similarly with bromide of methyl, it quickly solidifies into a mass of 
hydrobromate of methylaniline. (Hofmann.)—21. Cyanogen gas passed. 


through pure aniline is quickly absorbed, with evolution of heat, and a 
reddening of the liquid amounting to opacity; an odouz of hydrocyanic. 
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acid is at the same time produced, which, when the passage of the gas is 
continued, changes into that of cyanogen, but after the vessel has been 
closed for 12 hours, again passes into that of hydrocyanic acid; the 
liquid deposits crystalline but brown cyaniline, and, if sufficient cyanogen 
is present, finally solidifies into a dark crystalline mass. When cyanogen 
is passed through an alcoholic solution of aniline, only till the liquid smells 
strongly of it, crystals of nearly pure cyaniline are deposited; but when the 
passage of the gas is further continued, other products mix with the 
cyaniline, just as when the gas is passed through pure aniline. (Hofmann.) 
— 22. Anhydrous aniline absorbs the vapour of cyanie acid evolved from 
heated cyanuric acid, becoming hot, and solidifying as it cools, in the 
form of crystalline aniline-urea, C'N’H*O?, mixed with a quantity of 
carbanilide, C*N?H"O?, greater, as the liquid has become more strongly 
heated : 


C2NH7 + C2NHO? = CHN?HS02, 


The same aniline-urea is precipitated in the crystalline form on adding 
cyanate of potash to aqueous sulphate of aniline. (Hofmann, Ann. 
Pharm. 53,57; 57, 365.) Chancel (Compt. chim. 1849) obtained by the 
latter process nothing but cyanate of aniline, which gave off all 
the aniline on being boiled with potash.—23. Gaseous chloride of 
cyanogen dried by chloride of calcium is absorbed abundantly and with 
great evolution of heat, by dry aniline, which then becomes darker in 
colour, and thickens into a crystalline magma, so that it requires to be 
heated in order to saturate it with the gas; the resinous mass which 
then solidifies on cooling consists of hydrochlorate of melaniline, 


C°N*1T3 HCl: 
2C2NH’? + C?NCl = C*N3HHCI. 


This product is however mixed with aniline-urea, the quantity of which is 
larger, in proportion as the exclusion of water has been less carefully 
attended to; aqueous chloride of cyanogen produces scarcely anything 
but this compound, mixed with hydrochlorate of aniline : 


2CR2NH? + 2HO + C?NCl = C#N?H80?2 + C2NH7,HCI. 


(Hofmann, Ann. Pharm. 67, 1380; 70, 129.) -— [According to Cahours 
and Cloez (Compt. rend. 38, 354), dry chloride of cyanogen passed 
through an ethereal solution of aniline cooled with ice, forms nothing 
but cyaniline C?NCyH®, and hydrochlorate of aniline : 


2C2NH?7 + CyCl = CYNH’,HCl] + CUNCyH®; 


and by heating the mixture of cyaniline and hydrochlorate of aniline in 
alcoholic solution, a crystalline body is formed from which ammonia 
separates melaniline.| —24. Bromide of cyanogen acts upon aniline like 
volatile chloride of cyanogen, converting it into hydrobromate of mela- 
niline, and [in presence of water?] a small quantity of carbanilide. 
(Hofmann.) — 25. Lodide of cyanogen forms with aniline: iodaniline, a 
brown product containing iodine, and hydrocyanic acid. (Hofmann.) — 
26, When Hydropersulphocyanic acid is heated with anhydrous aniline, 
the mixture melts and solidifies on cooling, into a mass which dissolves 
in boiling alcohol and ether, and when boiled with water containing a 
little potash, leaves a residue of sulphur, and yields a filtrate from which 
hydrochloric acid precipitates, together with sulphur, crystalline scales 
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which dissolve in boiling alcohol and ether. (Laurent & Gerhardt, V. Ani. 
Chim. Phys. 24, 198.) 

27. The anhydrous mixture of bromide of ethyl and aniline does not 
decompose in the cold, but when heated in an apparatus which allows 
the volatilising bromide of ethyl to condense and flow back again, passes 
into spontaneous ebullition, turns brown, and then solidifies in a crystal- 
line mass on cooling. If the aniline is in excess, the crystals consist of 
hydrobromate of aniline, while the mother-liquor contains ethylaniline 
together with free aniline : 


2C2NH? + C4H>Br = C2NH7,HBr + CNH}, 


With an excess of bromide of ethyl, the crystals consist of hydrobromate 
of ethylaniline, and the mother-liquor contains the same salt together 
with bromide of ethyl: 


CYNH? + C'H°’Br = C'NH",HBr. 


With a medium proportion, the two kinds of crystals are produced 
together. (Hofmann.)— 28. The solution of aniline in cyanuric ether 
(ix, 459), the formation of which is attended with considerable evolution 
of heat. solidifies, on cooling, in the form of crystalline ethylaniline-urea 
C¥N*HYO*, (Wurtz, Compt. rend. 32, 417.) — The mixture of aniline 
and mustard-oil deposits. after four months, four-sided tables, perhaps of 
CYN?H”S?, homologous with thiosinnamine. (Hofmann.)—. On mixing 
1 At. mustard-oil and 1 At. aniline in alcoholic solution (1 pt. aniline to 
4 pts. of 90 per cent. alcohol), the mixture soon becomes heated, loses 
nearly all the odour of mustard-oil, and on cooling yields crystals con- 
sisting of a compound of the two bodies : 


CUNH! + C&8NHSS? = C¥N?HYS?. 


(Zinin, Ann. Pharm. 84, 346.) 4. — 29. A cold mixture of aniline and 
excess of bromide of amyl deposits after some days, crystals of hydro- 
bromate of aniline, while the mother-liquor contains amylaniline together 
with bromide of amyl; but when the bromide of amyl is in very large 
excess, and the mixture is heated in the water-bath, hydrobromate of 
amylaniline separates from the bromide of amyl in the crystalline form. 
(Hofinann.) 


2C-NH? + CYHUBr = C2NH7 + CPNH’, HBr; 
— — 
amylaniline. 


and: 
CYNH’? + CeOHUBr = C“2NH',HBr. 


Aniline is not altered by being heated with carbolic acid to 250° for 
several days in a sealed tube. (Hofmann.) 

30. Aniline, in combination with organic acids, is converted, by 
abstraction of 2 or 4 At. water, into conjugated compounds, some of 
which are also produced by aniline and certain chlorine-compounds 
belonging to the aldides, which form acids with water. The following 
classes are to be distinguished : 

1. Anilic acids, corresponding to the amidogen-acids, compounds of 
1 At. aniline and 1 At, of a bibasic acid minus 2 At. water: e.g. 


C®NHUOS = CYNH! + C8EH8O8 — 2HO. 


- guecimanilic acid. 
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They dissolve but sparingly in water, more easily, however, than the 
following compounds : 

2. Anvlides, compounds analogous to the amides, either of 1 At. 
aniline with 1 At. of a monobasic acid minus 2 At. water, or of 2 At. 
aniline with 1 At. of a bibasic acid minus 4 At. water, the latter to be 
further distinguished as Dianilides: e.g. 


2C2NH7 + O4H208 — 4HO = C®N2HX0!; 


oxanilide. 


or of | At. aniline with 1 At. of a chlorine-compound minus 1 At. 
hydrochloric acid; eg. 


CYUNH? + CHClH5O2 — HCl = C*¥NH02 


chlorobenzoyl. benzanilide. 


Many anilides volatilise when strongly heated. With melting hydrate of 
potash, they give off aniline, but not with boiling potash-ley. They are 
insoluble or sparingly soluble in water, but dissolve much more readily in 
alcohol. 

3. Ani/s, compounds analogous to the imides (vii, 200), of 1 At. 
aniline and 1 At. of a bibasic acid minus 4 At. water: e g. 


CYNH’ + C8H°08 — 4HO = C®NH904, 


succinanil, 


They mostly volatilise when strongly heated. When boiled with aqueous 
ammonia, they take up 2 At. water, and are converted into a compound 
of ammonia with the corresponding anilic acid : 


C°NH®°O* + 2HO = C»*NH06, 
—_— 
succinanilic acid. 


With potash they behave like the anilides. They dissolve in alcohol 
much more readily than in water. (Laurent & Gerhardt, V. Ann. Chim. 
Phys. 24, 163; comp. Hofmann. Ann. Pharm. 73, 33.) 


Combinations. When pure aniline obtained from the oxalate is shaken 
up with water, Hydrated Aniline is formed (probably containing only 1 At. 
water) and an aqueous solution containing very little aniline. (Hofmann.) 
Hydrated aniline when distilled, yields at first a distillate consisting 
chiefly of water, so that the last two-thirds are anhydrous. (Fritzsche. )— 
Aniline which has not been freed from the offensive-smelling substance (odorine) by combi- 
nation with oxalic acid (p. 248), dissolves much more abundantly and forms a lower layer 
consisting of a much more saturated solution of aniline in water, and an upper layer of 
hydrated aniline containing a much larger proportion of water, viz. 30 p.c. (more than 4 At. 
water), and becomes turbid even at the heat of the hands. — Pure aniline dissolves 
in water more abundantly the higher the temperature, so that a solution 
saturated at a boiling heat becomes milk-white on cooling. From a 
solution prepared in the cold, the aniline is separated by caustic potash 
or soda or their carbonates, also by common salt and sulphate of mag- 
nesia; and ether dissolves it out from the water, But the cold-saturated 
aqueous solution of aniline still containing odorine, becomes turbid even at the heat of 


the hand, and when boiled, yields a large quantity of hydrated aniline which rises to 
the surface; it is also rendered turbid by 4 drops of sulphuric oy oxalic acid, and 


256 BENZENE : AZO-NUCLEUS CYNHS5. 


becomes clear only on the addition of a large quantity, whereas the solution of pure 
aniline remains clear when thus treated. (Hofmann.)— Aniline dissolves readily in 
water (Runge); sparingly (Fritzche); not at all. (Zinin.) 

Aniline dissolves phosphorus with tolerable facility (Hofmann), 
sulphur very abundantly with the aid of heat, and deposits it in the 
crystalline form on cooling (Fritzsche, Hofmann); it mixes in all propor- 
tions with sulphide of carbon. (Hofmann.) 

Aniline combines with acids, the combination being attended with 
rise of temperature (Hofmann) and neutralisation of the acid (Runge), 
and forms the Anzline-salts. It precipitates the salts of alumina, zinc- 
oxide, ferrous oxide and ferric oxide, but not those of magnesia, chromic 
oxide, manganous oxide, cobalt-oxide or nickel-oxide; neither does it 
form any precipitate with mercurous nitrate or nitrate of silver. (Hof- 
mann.) Its compounds with inorganic oxygen-acids contain water as an 
essential constituent. (Zinin, Fritzsche, Hofmann.) Most aniline-salts 
cerystallise readily. (Unverdorben, Zinin.) — Sometimes the offensive-smelling 
substance (the odorine) in aniline which has not been separated from the oxalate, inter- 
feres with the crystallisation. (Hofmann.) — The salts are mostly colourless and 
inodorous. (Hofmann.) When exposed to the air, they assume a rose 
colour, especially when moist. (Hofmann.) Fixed alkalis separate the 


aniline from them in oily drops; so does ammonia at ordinary tempera- 
tures, whereas at higher temperatures the ammonia is expelled by the 
aniline. (Hofmann.) From the dried salts, potassium-amalgam eliminates 
hydrogen and aniline. The aniline-salts, especially the hydrochlorate and 
nitrate, give, with chloride of lime containing excess of lime, an azure- 
blue solution (p. 251); this coloration is least intense with the acetate. 
To firwood or elder-pith, in consequence of the presence of a substance 
which may be extracted by water or alcohol (but not to paper, linen, 
cotton, silk, or wool), they impart a deep yellow colour, which is not 
destroyed by chlorine, and is still perceptible in a solution containing 
only soaoo Of aniline. (Runge.) — The salts of naphthalidam produce this 


00000 : 
colour with greater intensity, those of leucol produce it after a while, whereas those of 


sinnamine, conine and chinoline, yield only a pale yellow colour. (Hofmann.) 
Aniline does not combine with carbonic acid. (Hofmann. ) 


Ordinary Phosphate of Aniline. —a. Bibasic. — Concentrated phos- 
phoric acid supersaturated with aniline, solidifies immediately in a white 
crystalline mass, which, after being pressed, dissolved in a large quantity 
of boiling alcohol, strained through a hot filter, and cooled, yields flesh- 
coloured, nacreous, inodorous lamin, which slightly redden litmus; they 
must be pressed between paper and dried on a warm tile. At 100° they 
turn red and give off aniline; melt at a stronger heat, and finally leave 
metaphosphoric acid (coloured, according to Gerbardt, by the carbonisation 
of a small quantity of aniline) while the aniline volatilises, They dis- 
solve readily in water and ether, sparingly in cold alcohol, but so abun- 
dantly in hot alcohol, that the liquid solidifies on cooling. (EK. C, 
Nicholson, Ann. Pharm. 59, 213.) 


Crystals. Nicholson. 
PAROME cB deacon dae cithes 14 4°01. 5 0°63? Sinai 50°16 
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2(C2NH/7,HO),Aq,cPO? 284°4 .... 100-00 
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6. Monobasic. The aqueous solution of the salt a mixed with phos- 
phoric acid, till it no longer precipitates chloride of barium, yields, in 
a few hours, after evaporation over the water-bath, white silky needles, 
which must be cooled with ether and dried on a warm tile; they turn red 
m the air, and dissolve readily in water, alcohol and ether; in water, 
howeyer, the salt a is formed at the same time. (Nicholson. ) 


Crystals. : Nicholson. 
19 Oy Pe en ee aerate C2 BET OF Ok Ak: ce 37°86 
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Pyrophosphate of Aniline. — Concentrated pyrophosphoric acid ob- 
tained by decomposing pyrophosphate of lead with sulphuretted hydrogen, 
forms with excess of aniline, a gelatinous hardening precipitate which is 
a mixture of bibasic and monobasic salt. The former cannot be prepared 
in the pure state; but the monobasic salt is obtained, by heating the 
mixture till solution takes place, supersaturating with acid, and evapora- 
ting over the water-bath, in the form of a needle-shaped mass which 
solidifies on cooling; it must be pressed between paper, washed with 
ether, and dried in vacuo. The silky needles resemble sulphate of quinine, 
are strongly acid, turn red on exposure to the air, both in the solid state 
and in solution, and are soluble in water, but quite insoluble in alcohol 
and ether. (Nicholson.) 


Crystals dried in vacuo. Nicholson. 
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Metaphosphate of Aniline. —The concentrated solution of glacial 
phosphoric acid added in large excess to aniline or to its solution in 
alcohol or ether, throws down a white jelly, which must be washed on 
the filter with ether, till the odour of aniline disappears, and dried in 
vacuo over oil of vitriol. White amorphous mags, which reddens litmus, 
becomes glutinous and rose-coloured on exposure to the air, and dissolves 
in water, but is quite insoluble in alcohol and ether. The aqueous solu- 
tion is altered by boiling, in consequence of the formation of ordinary 
phosphoric acid; it dissolves metaphosphate of silver, but afterwards turns 
red on boiling, the silver-salt being partly reduced. (Nicholson.) 


Dried in vacuo. Nicholson, 
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Sulphite of Aniline. — When sulphurous acid gas is absorbed by 
aniline, crystals are formed. (Hofmann.) 

Sulphate of Aniline. — Dilute sulphuric acid removes the odour of 
aniline, and yields on evaporation, even when the acid is in excess, 
crystals of the neutral salt, which may be washed with cold absolute 
alcohol, crystallise in large Jamin from boiling absolute alcohol, and 
taste of aniline. (Unverdorben.) — The ethereal solution of the oily 
mixture of aniline, leucol, and a small quantity of neutral oil (p. 248), soli- 
difies when mixed with a small quantity of oil of vitriol, forming a white 
crystalline magma, which may be freed from leucol by washing with cold 
absolute alcohol, then dissolved in boiling alcohol, separated by filtration 
from a small quantity of sulphate of ammonia, and obtained in erystal- 
line crusts by spontaneous evaporation. (Hofmann.) — The concentrated 
alcoholic solution of aniline solidifies with oil of vitriol, into a white 
mass, which crystallises from boiling alcohol, in white silvery laminz 
having a sharp, slightly acid and bitter taste. (Zinin.) — Dilute sulphuric 
acid supersaturated with aniline yields, on evaporation, a white crystalline 
mass which is permanent in the air and reddens litmus. (Runge.) — The 
crystals, when exposed to the air, acquire the odour of aniline, a formation 
of fuscine taking place at the same time (Unverdorben); they also turn 
red on exposure to the air, especially if moist. (Zinin.) — The crystals 
may be dried at 100° without decomposition, beyond the production of a 
slight brown colour. (Hofmann.) When heated, they give off, first a 
little water, then aniline, and leave an acid salt, which, when further 
heated, leaves a residue of charcoal, and yields a mixed crystalline subli- 
mate of sulphite of aniline, ammonia, and odorine. (Unverdorben.) At 
a stronger heat, they quickly become carbonised and give off water, 
sulphurous acid, and a small quantity of ammonia, (Runge.) They first 
give off aniline, then sulphuric acid, and leave a tumefied, slowly com- 
bustible charcoal. (Hofmann.) When set on fire on platinum foil, they 
burn with a reddish sooty flame, and leave a large quantity of charcoal. 
(Zinin.) The salt dissolyes very readily in water and alcohol. (Zinin.) 
The aqueous solution saturated at a boiling heat solidifies on cooling; 
dilute alcohol dissolves a large, cold absolute alcokol a small quantity, 
hot absolute aleohol a large quantity, and ether none. (Unverdorben, 
Hofmann. ) 


At 100°. Zinin. Hofmann. 
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CYNH’7,HO,SO%. 142... 100°00 


Hydriodate of Aniline. — Needles, which dissolve very readily in 
water and alcohol, less readily in ether. (Hofmann.) 


Needles. Hofmann. 
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Hydrobromate of Aniline. —Sublimes without decomposition, even 
when rapidly heated. ( Hofmann. ) } 

fTydrochlorate of Aniline. — Hydrochloric acid held over aniline, forms fumes, 
according to Hofmann, but according to Runge it does not. — Hydrochloric acid 
supersaturated with aniline yields by evaporation, crystals which sublime 
and melt at the same time, redden litm us, dissolve very readily in water, 
alcohol and ether, and when mixed with nitre, blacken at a gentle heat, 
with an odour like that which is emitted during the sublimation of indigo. 
(Runge.) The salt, which disgolyes very readily in water and alcohol, 
crystallises from alcohol in white lamine, which sublime readily and 
without decomposition, in the form of a loosely coherent powder, con- 
sisting of delicate needles, and having a saline bitter taste. (Zinin. ) 
With strong hydrochloric acid, pure aniline solidifies immediately into a 
crystalline pulp. The salt crystallises from water or alcohol in slender 
needles which have a pungent taste, and sublime without decomposition. 
Aniline not purified by combination with oxalic acid, and still retaining 
an unpleasant edour, does not yield crystals with strong hydrochloric 
acid, but solidifies after a while into a thick uncrystallisable syrup; and 
its solution in ether immediately deposits a similar syrup when hydro- 
chloric acid gas is passed through it. (Hofmann.) 


Crystals. Fritzsche. Zinin, 
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CPUNHZHCI.... 129-4 .... 100-00 


Nitrate of Aniline. —Nitric acid supersaturated with aniline yields 
on evaporation, colourless, non-deliquescent needles, which redden litmus, 
blacken at 100°, only in presence of free acid, or after being moistened 
with protochloride of copper; and when heated alone above 100°, are 
quickly converted, with slight detonation, into a black mass. (Runge.)— 
A mixture of aniline and dilute nitric acid yields, after a while, bundles 
of needles, which must be purified by pressure between paper. The red 
mother-liquor yields blue efflorescences. With moderately strong acid, aniline solidifies 
into a rose-coloured crystalline mass; but with stronger acid, it is decomposed, and 
suddenly assumes a darker colour. The crystals melt when cautiously heated, 
and are converted, with slight decomposition, into a colourless vapour, 
which condenses in delicate crystalline flowers. But when rapidly heated 
on platinum foil, they give off aniline and become carbonised. (Hofmann.) 

Aniline produces, both with ¢terchloride of antimony and with bichloride of tin 
copious white curdy precipitates which crystallise from hot hydrochloric acid. 


(Hofmann.) 


Fluoride of Silicium with Aniline. —93 pts. of aniline absorb 63.3 
pts. of gaseous fluoride of silicium, and form a pale yellow mass, which 
when washed with ether, well boiled with alcohol, pressed, dried and 
sublimed, is converted into a very light crust. This product contains 
59°52 p.c. C, 4:40 H, and when ignited with excess of oxide of lead, 
which expels the aniline, leaves 42:2 p.¢. F and SiO*. Water separates 
from it gelatinous silica. It dissolves sparingly in boiling alcohol, and 
crystallises from it in laminz having a very strong lustre. (Laurent & 
Delbos, VW. Ann. Chim. Phys. 22,101, abstr. V. J. Pharm. 10, 309.) 

$2 
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Sulphate of Copper with Aniline.—Sulphate of Cupranilium, C°NH7Cu,SO4. 
[anilium = CYNH®].—First observed by Hofmann.—Obtained by precipitating 
a dilute solution of sulphate of copper with aniline suspended in water 
and mixed with a sufficient quantity of alcohol to render the liquid clear. 
Pistachio-green crystalline scales, which must be washed with water and 
dried, first by exposure to the air, then at 100°. When thus prepared, they 
contain 185 p.c. copper, and therefore consist of C’NH’,Cu0,SO*% When 
heated, they give off half their aniline, and leave a black mixture of cupric 
oxide and cupric anilosulphate, which last may be extracted by water, 
and recognised by the red colour which it produces with chromic acid : 


2C2NH/CuSO! = CYNH7 + CPNH6CuS’0% + CuO + HO. 


When the scales are boiled with water, aniline volatilises and sulphate of 
aniline dissolves, while bibasic cupric sulphate remains. (Gerhardt) : 


2CPNH’CuSO! + HO = C2NH’7 + C2NH8SO! + 2Cu0,SO3. 


With protochloride of copper, aniline forms a precipitate of similar 
character, but which very easily turns black. (Hofmann.) 


Chloride of Mercury with Aniline. — The crystalline precipitate which 
aniline forms with corrosive sublimate was first observed by Zinin. 

a. With 1 At. Chloride of Mercury. — Chloride of Mercuranilium 
CYNH7Hg,Cl. Alcoholic aniline in excess is precipitated by alcoholic 
corrosive sublimate. Nacreous precipitate, which must be collected on a 
filter and washed with a small quantity of alcohol. It gives off a small 
quantity of aniline even at 60°, and turns yellowish. (Gerhardt.) 


Gerhardt. 
Rt Oy NS ae, 72°0 A ee 31°2 
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b. With 3 At. Chloride of Mercury. — Rises to the surface as a pasty 
mass when aniline is mixed with [excess of ?] aqueous corrosive subli- 
mate; on mixing the alcoholic solutions, it is precipitated in the form of 
a soft white powder, which soon becomes crystalline. It must be washed 
with water. When boiled with water, it turns lemon-yellow, with 
evolution of a small quantity of aniline, and partial solution of the salt 
which crystallises out without alteration on cooling. In a small quantity 
of hot hydrochloric acid, it dissolves partially and melts into a heavy red 
oil; in a larger quantity it dissolves completely, and yields white crystals 
on cooling. In cold water it dissolves very sparingly; slightly also in 
boiling alcohol, from which it crystallises on cooling. (Hofmann.) Of the 
same composition also are probably the needies which Gerhardt obtained 
by further addition of corrosive sublimate to the alcoholic liquid filtered 
from the salt a; this liquid when boiled with alcohol, yielded an orange- 
yellow residue, and a dark yellow filtrate from which a mixture of colour- 
less and orange-yellow crystals was deposited on cooling. 
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Hofmann. 
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CUNH’,3H¢Cl .... 499:2 .... 100-00 
May be regarded as C°-NH’HgCl,2H¢gCl. 


With terchloride of gold, aniline forms a red-brown, and hydrochlorate 
of aniline a yellow precipitate, the colour of which quickly changes to 
dingy red-brown. (Hofmann. ) 


Chloroplatinate of Aniline. — Aniline dissolved in a large quantity of 
hydrochloric acid quickly solidifies with aqueous bichloride of platinum, 
into an orange-yellow crystalline pulp: if the solution of hydrochlorate 
of aniline was previously mixed with an equal volume of alcohol, slender 
needles are more slowly formed on addition of the platinum-solution. 
If the aniline in the mixture predominates over the hydrochloric acid, it 
turns brown, in consequence of the formation of decomposition-products. 
The crystals are washed with a cold mixture of ether and alcohol, and 
dried. They dissolve sparingly in a mixtare of ether and alcohol, but not 
in pure ether, (Hofmann.) The brownish-yellow precipitate sparingly 
soluble in water and alcohol, which Zinin obtained by adding pure aniline 
to solution of platinum appears from analysis, after careful washing with 
ether and alcohol, and drying at 100°, to be identical with this compound. 


At 106°. Hofmann. Zinin, 
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With chloride of palladium, aniline forms a precipitate of a fine 
orange-yellow colour. (Hofmann.) 


Sulphocyanate of A niline.—Aqueous hydrosulphocyanic acid saturated 
with aniline deposits on evaporation, red oily drops which gradually 
solidify in the crystalline form. The crystalline mass melts when gently 
heated; then gives off sulphuretted hydrogen and sulphide of ammonium, 
with violent ebullition; and when more strongly heated, yields an oily 
distillate of sulphide of carbon and sulphide of ammonium together with 
sulphocarbanilide, and leaves a pale resinous residue : 


2(CPNH’7,C7NHS?) = C®N?HPS? + C2N?HIS?. 
, ae 


—— —S “ 
sulphocarbanilide. sulphocyanide 
of ammonium. 


But the latter is further resolved at the given temperature into sulphide 
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of carbon, sulphide of ammonium, and a residue of mellone, to which 
however an aniline-compound adheres. (Iofmann.); 


2CVNH7 + C?NHS? = C*N?H2S? + NH3, (Laurent & Gerhardt.) 


Acetate of Aniline. — Does not crystallise; may be distilled over with 
water. (Runge.) 


Oxalate of Aniline. — Bibasic.— The alcoholic solutions of aniline 
and oxalic acid, deposit when mixed, a white powder, which, after 
washing with alcohol, crystallises from hot water in long needles. 
(Fritzsche.) The erystalline pulp obtained on mixing aniline with alco- 
holic oxalic acid, crystallises on cooling from solution in the smallest 
possible quantity of boiling water, in oblique rhombic prisms united in 
stellate groups, whose solution reddens litmus. (Hofmann.) From water 
the salt crystallises in broad lamin; from alcohol, in needles united in 
stellate groups. The precipitate formed in aniline by excess of oxalic 
acid, after being washed with water and several times recrystallised, is 
likewise a needle-shaped bibasic salt containing 61:01 p. ¢. C. (Hofmann.) 
At 100°, the crystals give off aniline slowly but continuously, and assume 
a yellow colour. The aqueous solution quickly becomes coloured on 
exposure to the air, and deposits a brown-red powder. (Hofmann.) The 
crystals when heated, give off aniline and water, and then sublime in 
the form of an acid salt. They decompose at a temperature somewhat 
above 100°, fusing, boiling, and giving off aniline and carbonic acid, 
with which, between 160° and 180°, there is likewise associated carbonic 
oxide (and, according to Hofmann, a trace of anilocyanic acid). At 
this temperature, there remains a clear red liquid, which, on cooling, soli- 
difies into a buttery mixture of oxanilide and formanilide : 


2C2NH7,C*H?208 = C#®N?H?O* + 4HO; 
—_——— 


——— 


oxanilide. 
and; 
2C2N H’7,C4*H208 = C4¥NH70? + C?NH? + 2CO? + 2HO. (Gerhardt.) 
— eee 
formanilide. 


€ Perfectly pure oxalate of aniline may be heated in the oil-bath 
to temperatures between 160° and 180°, without fusing, and without 
production of formanilide, the residue, which is perfectly white and crys- 
talline consisting wholly of oxanilide. But oxalate of aniline in a less 
pure state, melts and yields formanilide as well as oxanilide (Piria, £0 
nuovo Cimento, 2, 305; Instit. 1856, 224). |.— The crystals are less 
easily soluble in water, alcohol and ether than other aniline-salts 
(Runge); they dissolve readily in water, sparingly in absolute alcohol, 
not at all in ether. (Hofmann. ) 


Crystals. Fritzsche. Hofmann. 
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q]. Mellitate of Aniline. C?NH',C*H?0%.— When aqueous aniline is 
shaken up with a solution of meliitic acid, a turbid liquid is obtained 
which gradually deposits scaly lamine resembling those of benzoic acid. 
The erystals dissolve readily in water; alcohol also dissolves them when 
hot, but the solution does not yield crystals. They do not undergo any 
alteration at 100°, but at 105°, they turn yellow and give off aniline. 

(Karmrodt, Ann. Pharm. 81,172.) 4. - 


Butyrate of Aniline. — Oily liquid, easy to distil, sparingly soluble in 
water. (Unverdorben.) 


Succinate of Aniline. —Thin, oblique rectangular prisins, of a pale 
rose colour. (Gerbardt.) 


Tartrate of Aniline. — The aqueous acid solidifies with aniline. The 
salt crystallises from hot water in needles. (Hofmann.) 


{| Sulphobenzolate of Aniline C?H5(CYN H8),S20%, — Sulphophenylate of 
Aniline. — Obtained by dropping aniline into a hot solution of sulphoben- 
zolic acid. (p. 155.) Crystallises in long silky needles arranged in 
stellate groups, and generally exhibiting a reddish tint. They melt at 
201°, and the fused salt solidifies in a stellate crystalline mass; it 
sublimes below the melting point in colourless crystals, Dissolves readily 
in water and alcohol, sparingly in ether. (Gericke, Ann. Pharm. 


C, 217.) 1 


Picrate of Aniline. — The lemon-yellow precipitate which an excess 
of alcoholic picric acid forms with aniline, dissolves in boiling alcohol, 
and crystallises on cooling. (Hofmann.) 

Aniline mixes in all proportions with wood-spirit, alcohol, ether, 
aldehyde and acetone. (Hofmann.) Ether abstracts it from its aqueous 
solution. (Runge.) 

Aniline mixes in all proportions with oils both fixed and volatile; it 
dissolves common camphor and colophonium, but not copal or caoutchouc. 
It coagulates white of egg. (Hofmann.) 


Picoline. 
CYNH’? = CP AGH? 7) 7 


UNVERDORBEN. Pogg. 8, 259 and 480; 11, 59. 

Anperson. WV. Hd. Phil. J. 41, 146 and 291; also Ann. Pharm. G0, 86; 
also J. pr. Chem. 40; 481.— Phil. Mag. J. [8], 83, 185; also J. pr. 
Chem. 45, 166. — Further: £d. Phil. Trans. 21, Pt: {, 219; Phil. 
Mag. J. [4], 9,214; Ann. Pharm. 94, 358. 


Odorine. — The base Odorine, discovered in 1826 by Unverdorben in bone-oil,— 
together with three other less volatile alkaloids, reserved for more precise investigation, 
and named from Olewm animale, Animine, Olanine, and Ammoline,—was obtained in 
greater purity and more exactly investigated by Anderson in 1846, as Picoline. 


Formation. 1. In the dry distillation of bones, and in smaller quan- 
tity, in that of coal [also, of certain varieties of bituminous shale 
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(C. G. Williams, Chem. Soc. Qu. J. 7, 97)]. The bones, from which the 
greater part of the fat is generally removed by boiling with water, yield by 
dry distillation, an oil, which when separated from the watery distillate 
and rectified, is of a greenish black-brown colour; exhibits a brown 
colour by transmitted light only in thin layers; has a density of 0-970; 
an offensive ammoniacal odour; diffuses vapours which impart a dark purple 
colour to deal shavings moistened with hydrochloric acid (the pyrrhol 
described by Runge, Gib. 81, 67); yields to alkalis a large quantity of 
hydrochloric acid and an acid oil [carbolic acid ?], while to acids, it yields 
ammonia, alkaloids, and a neutral oil which separates in orange-yellow 
resinous flakes, slowly in the cold, immediately when heated, the quantity 
of this oil being greater, the more concentrated the acid. In the rectifi- 
cation of the oil, there passes over, first an ammoniacal watery liquid 
containing volatile alkaloid in solution, then a transparent, pale yellow 
very volatile oil, containing petinine, odorine, and aniline, and displacing 
the watery liquid more and more as the distillation proceeds :— then 
when 2 of the whole have passed over, and the heat has increased, an oil 
containing the less volatile alkaloids, which becomes continually thicker 
and of a darker brown colour, and ultimately green by reflected and red- 
brown by transmitted light; — till at length, when the bottom of the 
retort has risen to a red heat, a quantity of spongy charcoal is formed 
and water and carbonate of ammonia escape. Crude bone-oil contains 
about 0°75 p.c. of the more volatile and from 2 to 3 per cent. of the 
less volatile alkaloids. (Anderson.) 

2. By distilling piperine intimately mixed with 4 pts. of soda-lime, 
at temperatures between 150° and 160°. (Wertheim, Ann. Pharm. 70, 62). 
—Cinchonine distilled with hydrate of potash also yields a number 
of volatile bases, among which picoline is found in small quantity. 
(C. G. Williams, Hd. Phil. Trans. xxi, Pt. 2.) 


Preparation. 1. The oily mixture obtained from bone-oil in the 
manner described for the preparation of petinine (x, 150), and dehy- 
drated by means of hydrate of potash, yields between 71° and 100°, a 
distillate consisting chiefly of petinine, then between 132° and 137° prin- 
cipally picoline, and from 151° to the end, chiefly aniline. By repeatedly 
rectifying the distillate obtained between 132° and 137°, and separating 
each time the first and last portions, picoline is obtained in a state of 
parity. (Anderson.) 

2. The oil which passes over in the rectification of coal-tar is shaken 
up with sulphuric acid, to dissolve out the bases and remove the 
naphthalin and the oil which turns brown on exposure to the air; the 
sulphuric acid liquid neutralised with the impure ammonia obtained by 
rectifying the watery distillate of coal tar, and distilled, whereupon there 
passes over with the first portions of water, a dark brown, thickish, oily 
mixture, sinking in water, having an offensive pungent odour, aud 
consisting of picoline, aniline, pyrrhol, leucol and a thick heavy neutral 
oil; this oily mixture, together with the supernatant watery distillate, 
carefully rectified, till only one-fourth (containing the heavy neutral 
oil) remains; the distillate, consisting of aqueous picoline and a super- 
natant oil, strongly supersaturated with dilute sulphuric acid, whereby 
its odour is considerably altered; the acid mixture, which gives off all the 
pyrrhol in the state of aqueous solution, distilled; the residue in the 
retort supersaturated with potash, and the distillation continued, whereby 
bases are obtained, partly dissolyed in water, partly-floating on the 
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surface in the form of an oil; the entire distillate left at rest in contact 
with fragments of caustic potash, by the gradual solution of which, the 
picoline loses its solubility in water, and is thrown up to the surface in 
the form of a pale yellow oil containing from 30 to 40 per cent. of water; 
this oily layer removed with the pipette, and repeatedly treated with 
solid potash, which must be renewed as often as it gets wet; the oil thus 
dehydrated, consisting of picoline and aniline, distilled, the receiver being 
changed as soon as a drop of the distillate turns blue when mixed with 
aqueous chloride of lime (and therefore contains aniline); and the distil- 
lation still continued, whereby a mixture is obtained consisting of picoline 
and a continually increasing quantity of aniline. The first portion of 
picoline which passes over, is free from aniline, and after being dely- 
drated with solid potash, and brought by fractional distillation to the 
boiling point 183°3°, is pure. (Anderson. ) 

38. Preparation of Odorine, Animine and Ammoline.—Bone-oil is freed 
from the whole of the watery liquid, and mixed with dilute salphuric 
acid as long as effervescence ensues; at least an equal quantity then added, 
in order to convert all the sulphates into acid salts; the liquid diluted 
with water amounting to half the oil; decanted after being stirred; shaken, 
and set aside for several hours; then strained through linen, and boiled 
for three hours in a porcelain basin with water renewed as it evaporates 
— whereupon it assumes a dark-brown colour and deposits resin in conse- 
quence of oxidation of the empyreumatic oil; the liquid separated there- 
from mixed with 25 pt. of nitric acid; evaporated to 1; then brought 
back to its former capacity by addition of water; saturated in a glass 
retort with carbonate of soda, till it scarcely reddens litmus; and distilled 
in a glass retort, as long as the liquid which passes over smells of odorine 
and animine, which bases pass over perfectly free from ammonia.— 
a. The distillate is mixed with a quantity of sulphuric acid sufficient to 
remove its odour, then with another equal quantity, in order to form acid 
salts; evaporated in the water-bath till it becomes thickish; poured 
gradually, so that the heat may not become too great, into a retort 
containing excess of quicklime; and distilled, whereupon anhydrous 
odorine and animine pass over. This mixture shaken up with 8 pts. of 
water, yields, with separation of a large quantity of pure animine, a 
solution containing all the odorine and a little animine. By adding to 
this liquid, a boiling aqueous solution of corrosive sublimate in excess, a 
compound of chloride of mercury with animine separates, even while the 
liquid is hot, as an oil which solidifies on cooling, whereas the compound 
of chloride of mercury with odorine remains dissolved while the liquid is 
hot, and crystallises on cooling. On collecting each of these double salts 
separately, and distilling with potash, animine is obtained from the one 
and odorine from the other. — 6. The liquid remaining in the retort is 
filtered from the resin, mixed while constantly boiling with carbonate of 
soda as long as ammonia escapes, and evaporated with excess of carbonate 
of soda; and the brown oil which then separates, and is a compound of 
ammoline and fuscine, is washed with water and distilled, whereupon the 
ammoline passes over: if not quite colourless, it must be purified by 
redistillation. It then still contains, besides traces of hydrocyanie acid, 
ammonia, odorine and alanine, an oil having a spirituous, radish-like 
odour, soluble in 20 pts. of hot water, and easily volatilised therewith, 
so that all these bodies may be easily removed from the ammoline by 
boiling with water. (Unverdorben.) 
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4. Preparation of Odorine, Animine, and Olanine.— Dippel’s oil is 
exactly neutralised with nitric acid till the alkaline reaction is destroyed; 
the decanted oil distilled in the water-bath, as long as the distillate is solu- 
ble in water, and therefore consists of pure odorine; and then with a fresh 
receiver, as long as a mixture of odorine and animine which becomes turbid 
on addition of water, passes over, while 51, of the whole remains as a 
mixture of animine and olanine. (Unverdorben, in Berzelius Lehrb. 
Ausg. v, 5, 248.) The second distillate, when shaken up with an equal 
quantity of water, separates into animine and an aqueous solution to be 
further separated (upwards), and consisting of odorine with a small 
quantity of animine. The residue in the retort, washed with 20 pts. of 
cold water, gives up to that liquid the rest of the animine, while the 
olanine remains undissolved. (Unverdorben.) 

5. Pure odorine is likewise obtained by passing the vapour of Dippel’s 
oil through a red-hot tube, distilling the condensed liquid with 1 pt. of 
hydrate of potash and 6 pts. of water, supersaturating the distillate with 
sulphuric acid, boiling to expel the volatile oil, and then distilling with 
oxide of lead or oxide of copper, whereupon aqueous odorine passes over. 
(Unverdorben. ) : 

An impure odorine is obtained by distilling oil of hartshorn with 
hpdrate of potash, &e. — If the odorine is contaminated with ammonia, 
its compound with tartaric acid must be dissolved in absolute alcohol, 
which leaves the ammonia-salt undissolved. —'To obtain odorine quite 
free from empyreumatic oil, the compound of chloride of copper with 
odorine is prepared (p. 269), and distilled with potash. (Unverdorben.) 

Compare Reichenbach’s observations (Schw. 61, 464; 62, 46) on Unverdorben’s 
methods of preparation, and Unverdorben’s observations in reply. (Schw. 65, 314.) 


Properties. Transparent, colourless, very thin 01], not solidifying at 
0°; of sp. gr. 0°955 at 10°; boiling constantly at 133°3°; having an obsti- 
nately persistent, somewhat aromatic, strongly penetrating, and in the 
dilute state, peculiar rancid odour, and a fiery, sharp taste, extremely 
bitter in the dilute state. Blues litmus, but does not change the colour 
of red cabbage. Produces fumes with hydrochloric acid. It does not 
colour firwood or elder-pith yellow when mixed with acids, and remains 
colourless with chloride of lime, unless the presence of pyrrhol produces 
a brown colour. (Anderson.) — Colourless oil, lighter and somewhat less 
mobile than water; does not solidify at — 25°; volatile; produces fumes 
when hydrochloric, nitric, or acetic acid is held over it; has a peculiar 
ammoniacal odour, which, after the substance has been purified by prepa- 
ration from its compound with chloride of copper, no longer resembles 
that of bone-oil, but that of Syringa vulgaris; it is not poisonous, blues 
litmus, and turns violets green. (Unverdorben.) 


Anderson. 
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Isomeric, therefore, with aniline; it should perhaps be regarded as C?AdH3,H?, 
which however presupposes the existence of the nucleus CH‘, not otherwise known. 
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_ Decompositions. Picoline does not turn brown or undergo any change 
in vessels containing air. — 1. Picoline absorbs chlorine gas in considerable 
quantity, deposits colourless crystals of hydrochlorate of odorine, then 
assumes a dark brown colour, and is converted into a resin; and this, when 
suspended in water and further treated with chlorine, yields by distilla- 
tion, first a crystalline substance which passes over with the water, and 
then another after the water has gone over. (Anderson.)— Chlorine gag 
passed in excess over picoline, produces thick fumes and a dense yellow 
liquid, from which water (taking up 2 of the picoline in the form of 
hydrochlorate of picoline, no longer decomposible by chlorine) precipitates 
a yellow body, from which potash extracts a brownish yellow powder, 
leaving a resin which dissolves only in oil of vitriol or in picoline. 
(Unverdorben.)— 2. Bromine in excess immediately forms with picoline 
a copious reddish precipitate, which, if left over night, collects into a 
non-basic oil insoluble in water, but readily soluble in alcohol and ether. 
(Anderson.)— With codine and water, picoline forms hydriodate of 
picoline, a brown powder soluble in potash, and an extractive matter 
soluble in aleohol and ether, but insoluble in water. (Unverdorben.) — 
3. Picoline dissolves in nitric acid without any blue coloration, but 
the mixture, when heated, slowly gives off nitrous vapours, and, if evapo- 
rated after long digestion, yields rhombic tables [of nitrate of picoline 2], 
but no picric acid. (Anderson.) — With aqueous chromic acid, it exhibits 
no change of colour, even on boiling, but merely yields a small quantity 


of yellow powder. (Anderson.) 


Combinations. Picoline mixes in all proportions with water, but is 
separated therefrom on saturating the liquid with potash and with many 
alkaline salts. (Anderson.) Miscible with water in all proportions. 
(Unverdorben.) 

Picoline precipitates the hydrochlorates of uranic, stannic and ferric 
oxide, but is separated from its salts by all basic metallic oxides. 
(Unverdorben.) Prcoline-salts are mostly crystallisable, but do not crys- 
tallise so easily or so finely as the aniline-salts; the best crystals are 
obtained by evaporating the aqueous solutions over the water-bath, 
whereas, on mixing an ethereal solution of picoline with an acid, nothing 
but a semi-fluid mass is precipitated, on account of the smallness of the 
quantity of water present. The solutions of picoline-salts decompose 
much less quickly on exposure to the air than the aniline-salts, assuming 
not a rose-red, but a brown colour. (Anderson.) ‘The salts are thick, 
uncrystallisable liquids; they are inodorous, but taste like picoline, 
because that substance is set free by the alkali of the saliva. Those 
picoline-salts which contain a volatile acid evaporate without decomposi- 
tion; those which contain the more fixed acids, give off a large quantity 
of picoline when their aqueous solutions are boiled, and leave syrupy 
acid salts which remain undecomposed till they are heated considerably 
above 100°, and then either give off their picoline undecomposed, or 
retain it mixed with fuscine. (Unverdorben.) — Picoline-salts are very 
soluble in water, and some of them are deliquescent. (Anderson.) The 
salts, even the tartrate, dissolve in all proportions in absolute alcohol. 
(Unverdorben. ) 

The compounds of picoline with carbonic and boracic acid are quickly 
decomposed by boiling with water; those with phosphoric acid are con- 
verted by boiling into acid salts. (Unvyerdorben.) 
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Sulphite of Picoline. — Picoline absorbs sulphurous acid gas, with 
strong fuming and considerable rise of temperature, and forms an oil 
which readily distils without decomposition, dissolves in water in all 
proportions, and is converted into sulphate of picoline on exposure to the 
air. (Unverdorben.) 


Sulphate of Picoline. — Biacid.— When the colourless mixture of 
sulphuric acid with excess of picoline is evaporated over the water-bath, 
a large quantity of picoline escapes, and there remains a thick oil, which, 
on cooling, solidifies in a mass of transparent colourless plates. This 
mass, when exposed to the air, quickly deliquesces into a transparent 
colourless oil; it dissolves readily in alcohol, but does not erystallise from 
hot alcohol on cooling, and is insoluble in ether. (Anderson.) Anhydrous 
picoline mixes with oil of vitriol, the temperature of the mixture rising 
to ebullition, and forms a colourless oil which is insoluble in excess of 
picoline, and when boiled with water gives off picoline and is converted 


into an acid salt. (Unverdorben. ) 


Crystals. Anderson. 
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[or rather C2-NH8O,HO,2SO2.] 


Hydriodate of Picoline. — Picoline forms with iodine and water, in 
addition to other products (p. 267), a liquid which dissolves readily in 
water, alcohol and ether; is coloured brown from excess of iodine; and 
when evaporated with water, gives off picoline and hydriodate of 
picoline, and is converted into an acid salt. (Unverdorben. ) 


Hydrochlorate of Picoline. — The neutral mixture evaporated to a 
syrup over the water-bath, solidifies on cooling, in amass of prisms, which 
when gently heated, sublime in transparent crystals deliquescing quickly 
on exposure to the air. (Anderson.) Dry hydrochlorate of picoline 
obtained by distilling its compound with chloride of copper, solidifies on 
cooling, in a very deliquescent, tallowy mass, having but little odour, 
By saturating picoline with hydrochloric acid gas, which process is 
attended with rise of temperature and production of fumes, a colourless 
oil is obtained, which volatilises with the watery vapour, and does not 
solidify even at — 25°. 


Nitrate of Picoline.— Dilute nitric acid evaporated to dryness at a 
gentle heat with picoline, leaves a white crystalline mass which, at a 
stronger heat, sublimes in white feathery crystals. (Anderson.) — Nitrate 
cf picoline when distilled, passes over, for the most part undecomposed, 
together with nitrate of picoline and a small quantity of ethereal oil, 
and, when the distillation is interrupted, leaves an extractive substance, 
and a resin soluble in potash, together with undecomposed nitrate of 


icoline. 
: Picoline forms double salts with terchloride of antimony and bichloride 


of tin. (Anderson.) 
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Sulphate of Copper with Picoline.—Sulphate of copper dissolves in 
anhydrous picoline, with separation of basic sulphate of copper, and 
forms a dark blue liqnid, which, when exposed to the air, first gives off 
a portion of its picoline and dries up to a green mass, then gradually 
loses the whole of the picoline, and is converted into neutral sulphate of 
copper. From an aqueous solution of sulphate of copper also, picoline 
throws down only a portion of the copper in the form of a basic salt. — 
Picoline, whether anhydrous or dissolved in water, has no action upon 
oxide or carbonate of copper. (Unverdorben.) 


Chloride of Copper with Picoline.— A solution of protochloride of 
copper is precipitated by excess of anhydrous picoline, and the brown 
crystalline precipitate recrystallised from boiling absolute alcohol, whereby 
it is obtained in yellowish brown four-sided tables. — They melt above 
100°, being first converted, with partial evolution of anhydrous picoline, 
into a brownish yellow transparent liquid, which solidifies to a black 
viscid tar on cooling, and being finally resolved, with decomposition of 
the still remaining picoline, into hydrochlorate of picoline, together with 
a small quantity of gas and dichloride of copper. With potash, they 
give off perfectly pure picoline free from neutral oil. In contact with 
water or aqueous alcohol, they are resolved into picoline, hydrochlorate 
of picoline, and basic hydrochlorate of cupric oxide. They dissolve in 
300 pts. of cold and 100 pts. of boiling absolute alcohol. (Unverdorben. ) 

Protochloride of Copper dissolves in anhydrous picoline, forming a 
beautiful blue solution; a concentrated aqueous solution also forms with 
it a clear blue mixture. (Unverdorben.) 


Chlorocuprate of Picoline. —A solution of protochloride of copper in 
a small quantity of absolute alcohol, mixed with hydrochlorate of picoline 
(the picoline must be prepared from its compound with chloride of copper 
by the action of potash), and then with ether, amounting to } of the 
mixture, yields yellowish crystalline lamin, which must be washed with 
a mixture of equal parts of alcohol and ether. The laminew melt when 
heated, giving off small quantities of water and picoline, and form a 
brownish yellow liquid, which on cooling solidifies in a yellow mass, but 
when further heated, yields hydrochlorate of picoline (which solidifies in 
a tallowy mass), and leaves dichloride of copper mixed with a small 
quantity of charcoal. They turn blue in the air, and give off picoline. 
They dissolve very readily in water, in 6 pts. of cold, and in a much 
smaller quantity of hot absolute alcohol. (Unverdorben.) — When 
aqueous protochloride of copper is evaporated with hydrochlorate of 
picoline, large rhombohedral crystals are obtained. (Anderson.) 


Chloride of Mercury with Picoline.— Picoline immediately forms a 
curdy precipitate with a concentrated solution of corrosive sublimate, 
and separates silvery radiating needles after a while from a dilute solu- 
tion. These needles give off picoline when dried by heat; also when 
boiled with water, a white powder being at the same time precipitated. 
They dissolve sparingly in cold, more readily in hot water, easily in 
dilute hydrochloric acid, forming a peculiar compound [doubtless the 
following], and in hot alcohol, crystallising therefrom in needles and 
feathers. (Anderson.) — Picoline added to aqueous corrosive sublimate 
throws down a white crystalline powder, which smells of picoline, dis- 
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solves in 10 pts. of boiling water, and also in warm alcohol and ether, 
crystallising out for the most part on cooling; when heated alone, it gives 
off, first picoline, then corrosive sublimate, and its aqueous solution when 
boiled, gives off picoline, and is converted into solution of corrosive 
sublimate; when heated with potash, it is resolved into picoline which 
escapes, mercuric oxide which is precipitated, and chloride of potassium. 
( Unverdorben.) 


Air-dried. Anderson. 
V2 Cope eesir eta ee Vip Ad ene PR Tes go See 20°51 
ly Oe et ae a 14°0 3°85 
Vikas VRE O a ee 7°0 Tee Bo, 2°19 
rhs 1a, el aa Pisa 270°8 74°44 
CRNA, 2H eC) ..4...dssce 363°8 100°00 


Chloromercurate of Pacoline. — Derosited as a transparent colourless 
oil permanent in the air, when an aqueous solution of corrosive sublimate 
is boiled down with hydrochlorate of picoline. (Unverdorben.) 

Picoline does not precipitate nitrate of silver. (Anderson.) 


Chloride of Gold with Picoline. — Picoline added to aqueous terchlo- 
ride of gold throws down a lemon-yellow powder, which dissolves in a 
large quantity of boiling water, and crystallises therefrom in delicate 
yellow needles. — The yellow powder melts below 100°, forming a clear 
yellow glass, and when more strongly heated, gives off hydrochlorate of 
picoline, leaving gold together with a few other products of decomposi- 
tion; it is slowly decomposed by boiling nitric acid; quickly by aqueous 
potash, yielding chloride of potassium, free picoline, and a precipitate of 
auric oxide; it is nearly insoluble in cold water, sparingly soluble in 
boiling water, and precipitates as a granular powder on cooling. 
(Unverdorben.) 


Chloroaurate of Piceline. — Precipitated on mixing a solution of gold 
with hydrochlorate of picoline, in delicate yellow, inodorous crystals, 
which redden litmus. These crystals, when heated alone, melt, give off 
chlorine and hydrochlorate of picoline, and leave gold. With the smallest 
quantity of potash, they immediately give out the odour of picoline. 
They dissolve in 20 pts. of boiling water, and in hot aqueous sulphuric, 
hydrochloric or nitric acid, crystallising out again for the most part on 
cooling. They dissolve in alcohol more readily than in ether, (Unver- 


dorben. ) 


Chloride of Platinum with Prcoline.— Resembles the compound of 
chloride of gold with picoline; from a boiling aqueous solution it is preci- 
pitated as a powder on cooling. (Unverdorben.) 


Chloroplatinate of Picoline.— A concentrated mixture of bichloride 
of platinum and hydrochlorate of picoline yields immediately, and a 
dilute mixture after 24 hours, orange-yellow needles, which may be puri- 
fied from excess of picoline by recrystallisation from a hot solution of 
bichloride of platinum containing hydrochloric acid, and washing with 
alcohol and ether. — Orange-yellow slender needles, which dissolve in 
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about 4 pts. of boiling water, and readily also in alcohol. (Anderson.) — 
Yellow crystals soluble in 4 pts. of water. (Unverdorben.) 


Anderson. Wertheim 
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4]. Platinopicoline. C’N H°Pt=C”N H*Pt®, — Chloroplatinate of pico- 
line is decomposed by boiling in the same manner as chloroplatinate of 
pyridine (x, 407), but more slowly, the decomposition not being complete 
till atter 8 or 10 days; the addition of a small quantity of picoline, how- 
ever, accelerates the action, causing it to be completed in a few hours. 
The product is the b¢hydrochlorate of picoline : 


CYNHE&CLPtCh = CPNH5Pt,2HCl + HE. 


This salt is insoluble in water. It unites with chloroplatinate of picoline, 
forming the compound C”NH°*Pt,2HCl + CYNH®Cl, PtCl*, which erys- 
tallises in granules, but is much less soluble than the corresponding 
pyridine compound, (Anderson, Ann. Pharm. 96, 203.) . 


Picoline dissolves readily in wood-spirit (Anderson), alcohol and ether 
(Unverdorben. ) 


Acetate of Picoline. — May be distilled with water. (Unverdorben.) 


Cupro-Acetate of Picoline. — The clear blue solution of cupric acetate 
in not too large a quantity of aqueous picoline, deposits, when exposed 
to the air, a basic salt in grass-green-crystals, which smell faintly of 
picoline, do not give off that base on exposure to the air, dissolve readily 
in water and alcohol, but are insoluble in ether; their aqueous solution 
when distilled, gives off, first picoline and then acetate of picoline, 
leaving acetate of copper with excess of oxide. — If the picoline is in 
excess in the blue solution, water and acetate of picoline volatilise, and 
rectangular prisms are formed which do not redden litmus, effloresce 
slowly in the air, dissolve readily in water and alcohol, but not in ether, 
and when boiled with water, decompose in the same manner as the green 
crystals. (Unverdorben.) 


Oxalate of Picoline. — Aqueous oxalic acid mixed with excess of 
picoline and evaporated over lime, forms tufts of needles, and finally 
solidifies in a dense crystalline mass, which dissolves readily in water and 
in alcohol, either aqueous or absolute. It melts at 100°, giving off large 
quantities of picoline vapour, and leaves on cooling a thick liquid, which 
slowly deposits slender needles, probably consisting of the acid salt. 
(Anderson. ) 


Butyrate of Picoline. — Oil which may be distilled. (Unverdorben.) 
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Picoline mixes readily with volatile oils (Unverdorben), and with fixed 
oils. (Anderson.) It dissolves several resins which are separated there- 
from by boiling with water. (Unverdorben.) With infusion of gall-nuts 
it forms a pale yellow curdy precipitate. With several kinds of extrac- 
tive matter, it forms compounds which are not decomposed by boiling with 
water, but readily by potash. (Unverdorben.) It does not coagulate white 
of egg (Anderson); with equal quantities, coagulation takes place in a 
quarter of an hour. (Wertheim.) 


§. Ethylopicoline. 
ee N Lease Ce ide ON idee INT CARES), 
Anperson. Phil. Mag. J. [4], 9, 214; Ann. Pharm. 94, 361. 


Formed by the action of iodide of ethyl on picoline. When 1 vol. of 
anhydrous picoline is mixed with 2 vol. iodide of ethyl, and the mixture 
heated in a sealed tube placed in the water-bath, an action takes place 
attended with considerable evolution of heat, the liquid becoming turbid 
and separating into two layers, the upper of which solidifies in a crystal- 
line mass of hydriodate of ethylopicoline. With the aid of heat, the 
action is complete in about ten minutes; it also takes place at ordinary 
temperatures, but then occupies several days. The hydriodate is recrys- 
tallised from a very small quantity of boiling alcohol and ether. 

Hydrated Oxide of Ethylopicoline is obtained by treating the solution 
of the iodide with moist oxide of silver, and quickly separating the liquid 
from the resulting iodide of silver. If the action be too long continued, 
and especially if heat be applied, further decomposition takes place, 
and the liquid assumes a violet or crimson colour.— The filtered liquid 
is colourless; has a caustic taste and strong alkaline reaction; absorbs 
carbonic acid from the air; precipitates and redissolves alumina; precipi- 
tates corrosive sublimate; and exhibits generally with metallic salts the 
same reactions as potash or soda. When boiled, it assumes a deep red 
colour, and emits an odour of ethylamine, which base is more abundantly 
evolved on boiling the liquid with potash. The solution is partly decom- 
posed by evaporation in vacuo, and leaves a hard gummy mass, which 
dissolves in water with blood-red colour. The formation of a fixed base 
by the action of oxide of silver on the hydriodate of ethylopicoline seems 
to show that picoline is a nitrile-base, like triethylamine, &c. 

ITydriodate C®’NH",HI = C?NH"%(C*H*),I. — Crystallises from a 
mixture of alcohol and ether, in tabular crystals having a silvery lustre. 
Melts below 100°, forming an oily liquid. Dissolves very readily in 
water and alcohol, sparingly in ether. On treating the aqueous solution 
with a considerable quantity of potash, the hydriodate is deposited in the 
form of a thick oil, which gradually concretes into a crystalline mass. 
When boiled with strong potash, it gives off a volatile alkali. 
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Chloro-aurate. — Prepared by decomposing the hydriodate with 
nitrate of silver, precipitating the excess of silver from the filtrate with 
hydrochloric acid, and adding a concentrated solution of terchloride of 
gold: the salt is then gradually deposited in golden-yellow flattened 
prisms, which dissolve sparingly in cold, readily in hot water; but are 
insoluble in alcohol and in ether. 
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Chloroplatinate. — Prepared as the gold-salt. Separates gradually in 
orange-red tabular crystals. Dissolves readily in water, but is decom- 
posed when its aqueous solution is boiled for some time. 
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Alkaloids resembling Prcoline, but less volatile and less soluble 
in water. 


Discovered, together with picoline, in bone-oil, by Unverdorben in 1827, and pre- 
pared in the manner already described (pp. 265, 266).— [More recently, Anderson has 
discovered in bone-oil, two alkaloids homologous with picoline, but less volatile, viz., 
Lutidine C4NH®, and Collidine C&/NH™. The animine, olanine, and ammoline 
obtained by Unverdorben were probably mixtures of these two bases, in various pro- 
portions, and with other substances in addition. | 


1. Animine. 


Colourless oil, less volatile than picoline; its aqueous solution changes 
the colour of reddened litmus to violet. 

Animine dissolves in 20 pts. of water. The solution becomes turbid 
when heated, and deposits animine, which redissolves on cooling. 

With acids animine behaves like picoline and has about an equal 
degree of affinity for them. 

With oil of vitriol it combines, with great rise of temperature, and 
forms an uncrystallisable oil, which, when boiled with water, gives off 
ammonia, and is converted into an acid salt, not further decomposible by 
concentration. This acid salt dissolves in any quantity of water or 
alcohol, and likewise in the peculiar ethereal oil contained in Dippel’s oil, 
which is soluble in 65 per cent, alcohol. 


VOL, XI. T 
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Corrosive sublimate forms with hydrochlorate of animine, a colourless, 
oily, neutral double salt; on mixing animine with excess of hot aqueous 
corrosive sublimate, a compound of mercuric chloride with animine sepa- 
rates in the form of a yellowish oil, which becomes hard and brittle on 
cooling, and when boiled for some time with water, is resolved into animine 
which volatilises, and corrosive sublimate which remains dissolved. 

With gold-solution, hydrochlorate of animine forms a brownish-yellow, 
oily double salt; and with platinum-solution, a crystallisable double salt 
sparingly soluble in water. 

Benzoate of animine is oily, sparingly soluble in cold, more readily in 
boiling water, and on account of the inferior volatility of animine, is less 
easily decomposed by boiling with water than benzoate of picoline. 

Animine dissolves in all proportions, in alcohol, ether, and oils. A 
mixture of avimine and picoline slowly dissolves copal; and when the 
somewhat thickened solution is boiled in a retort with alcohol of 30 per 
cent., the whole of the picoline passes quickly over, together with a small 
quantity of animine, and leaves in the alcoholic water, a light-coloured 
oil, which is a compound of copal with pure animine. This compound is 
easily decomposed by potash; gives up only part of its animine to aqueous 
acids; but if it be previously dissolved in alcohol of 65 per cent., hydro- 
chloric acid precipitates the whole of the copal, and pure hydrochlorate of 
animine remains in solution. (Unverdorben, Pogg. 11, 59 and 67). 


2. Olanine. 


Colourless oil, heavier than water; smells like animine, but less 
strongly, also like anilme, not unpleasantly; blues litmus but very feebly. 

Slowly turns brown on exposure to the air, a small quantity of fuscine 
being formed at the same time. 

Olanine is but very slightly soluble in water. It decomposes the 
same metallic salts as picoline, and combines with acids, forming salts 
resembling those of picoline, but not crystallisable; they are decomposed 
by the same bodies as the picoline-salts. 

Hydrochlorate of olanine forms with hydrochlorate of ferric oxide, a 
dark brown, oily double salt, which is not decomposible by acids; and 
dissoives readily in 2 parts of cold water, but requires 4 pts. of boiling 
water to dissolve it; so that the cold solution when heated, deposits an 
oil which redissolves on cooling; it likewise dissolves in oil of cummin, 
forming a solution which is not decomposed by boiling. 

Hydrochlorate of olanine behaves with corrosive sublimate like 
hydrochlorate of animine. — When an aqueous solution of corrosive sub- 
limate is mixed with pure olanine, a yellow resinous precipitate is formed, 
which is not decomposed by boiling with water (thereby affording a dis- 
tinction between olanine and animine), dissolves in 1000 pts. of boiling 
water, whence it is precipitated in the crystalline state on cooling, but is 
insoluble in alcohol (also a distinction between olanine and animine). 

With hydrochlorate of auric oxide, hydrochlorate of olanine forms a 
yellowish-brown, oily double salt, which is heavier than water, not decom- 
posible by acids; deposits a small quantity of gold when boiled for some 
time with water; dissolves sparingly in cold, more freely in boiling water, 
and in any quantity of alcohol or ether. — Free olanine forms with 
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hydrochlorate of auric oxide, a brown, hard, basic double salt, which is 
soluble in alcohol, insoluble in water, and is transformed, very slowly by 
boiling with hydrochloric acid, but very easily on addition of alcohol, 
into the oily neutral double salt. With hydrochlorate of platinic oxide, 
olanine forms a tarry double salt, which dissolves readily in water and 
alcohol, but not in ether. 

Olanine dissolves easily and in all proportions in alcohol and ether. 
(Unverdorben, Pogg. 11, 59.) 


3. Ammoline, 


Colourless oil, heavier than water, boiling at a point very near that 
of the fixed oils, and consequently distilling over but sparingly with water; 
blues litmus very strongly. 

By chlorine, it is completely resolved into hydrochlorate of ammonia, 
animine, fuscine, and an extractive matter. 

Ammoline dissolves in about 200 pts. of cold and 40 pts. of boiling 
water; the solution may be concentrated by boiling without much loss, 

At the boiling heat, it expels ammonia from the aqueous sulphate and 
hydrochlorate; forms with acids, uncrystallisable salts, which yield but 
little ammoline when boiled with ammonia. 

The borate, sulphate, hydrochlorate, nitrate, acetate and succinate of 
ammoline are not crystallisable; they dissolve in any quantity of water 
or alcohol, but are insoluble in ether. — The hydrochlorate and acetate of 
ammoline may be distilled almost without decomposition. — The nitrate 
decomposes when heated, in such a manner that part of the ammoline is 
destroyed, and the rest’ passes over in ‘the free state. — With heavy 
metallic salts, ammoline forms double salts similar to those of olanine. 

Ammoline mixes in all proportions with alcohol and ether, and com- 
bines very intimately with many resins and extractive matters. (Unver- 
dorben, Pogg. 11, 74.) 


Azotiodine-nucleus C°NIH4, 


Todaniline. 
CYNH®I = CY2N 1447.17, 


A, W. Hormann, (1848.) Ann. Pharm. 67, 64; Chem. Soc. Qu. J. 
1, 271. 


Formation. By the action of iodine or iodide of cyanogen on aniline 
(pp. 251, 253). 


Preparation. 1% pt. of iodine is gradually dissolved in 1 pt. of 
aniline; the solution mixed with hydrochloric acid of sp. gr. 1:11 (a 
stronger acid would separate part of the hydrochlorate of aniline); the 
solution of hydrochlorate of aniline, hydriodic acid, &c., separated by 
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filtration from the precipitated and still strongly coloured hydrochlorate 
of iodaniline, which is sparingly soluble in water; the precipitate washed 
several times with hydrochloric acid, and crystallised several times from 
boiling water, at last after boiling with animal charcoal, till the crystals, 
which are at first ruby-coloured and contain free iodine, together with a 
brown induretted decomposition-product of aniline, are completely 
decolorised; and the iodaniline precipitated from their aqueous solution 
by ammonia, asa white crystalline powder, which—in order to free it from 
any of the yellowish decomposition-product and phosphate of lime from 
the animal charcoal, that may still adhere to it —is dissolved in alcohol, 
filtered from the yellowish product, and precipitated by water in the form 
of a white crystalline mass. — The liquid filtered therefrom yields by evaporation 
yellowish oily drops which crystallise on cooling. 


Properties. White crystalline powder, which crystallises from the 
solutions in prisms and needles, never in octohedrons; the mass solidified 
from cooling also never exhibits the cleavage-faces of the octohedron. 
Heavier than water. Melts at 60°, forming a yellowish oil, and at the 
moment of solidification, shows a temperature of 51°, but sometimes 
remains liquid even at the ordinary temperature, in which case, contact 
with a glass rod often causes it to solidify suddenly in a crystalline mass. 
When evaporated at a rather strong heat, it volatilises undecomposed, 
and easily distils over even with vapour of water. Has a vinous odour 
and a burning aromatic taste. Has no action on vegetable colours. 
Like aniline, it imparts a deep yellow colour to firwood and elder-pith; 
but chloride of lime colours it, not violet but reddish. 
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Decompositions. 1. The vapour burns with a bright sooty flame. — 
2. In contact with the ai, iodaniline becomes quickly covered with a 
brown, metallically lustrous film, and gradually assumes a black colour 
extending throughout the whole mass. — 8. Chlorine decomposes iodani- 
line into terchloraniline, terchlorocarbolic acid (as with aniline, p. 250), 
and chloride of iodine. — 4. With bromine, alcoholic iodaniline solidifies 
in the form of crystalline terbromaniline, while all the iodine is set free 
as bromide of iodine. —5. Chlorate of potash with hydrochloric acid 
forms, as with aniline, terchlorocarbolic acid and chloranil. —6. With 
strong boiling nitric acid, iodaniline forms, with brisk action and evolution 
of iodine-vapour, a solution from which picric acid ecrystallises on cooling. 
— 7. Crystallised chromic acid decomposes iodaniline with violence, but 
does not set it on fire. — 8. Gently heated potassitwm decomposes iodaniline 
with violence, forming iodide and cyanide of potassium, — Potassium- 
amalgam introduced into aqueous nitrate of iodaniline, immediately forms 
iodide of potassium, and reproduces a small quantity of aniline, whilst the 
greater portion is converted into a yellow crystalline substance having an 
aromatic odour. Zinc immersed in iodaniline supersatured with sulphuric 
acid, eliminates iodine and aniline, so that after a few minutes the liquid 
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forms a blue colour with starch, and after saturation with potash, gives up 
aniline to ether. — 9. When chloride of cyanogen is passed through 
iodaniline dissolved in ether, hydrochlorate of iodaniline is first precipi- 
tated but afterwards disappears, and the iodaniline is converted into a 
transparent, slowly crystallising resin, which is a mixture of hydrochlorate 
of biniodomelaniline and iodaniline-urea. Formation of hydrochlorate of 
biniodomelaniline: 


2CPNH°L + CONC] = C*N°H"UL, HCI ; 
Formation of iodaniline-urea and hydrochlorate of iodaniline: 


2C2NHSI + C2NC] + 2HO = C#N?H/7IO? + CPNH®I,HCI. 


Combinations. Todaniline dissolves very sparingly in cold water, and 
crystallises from boiling water in interlaced hairs. 

It dissolves in biswlphide of carbon. 

Todaniline is a weaker base than aniline, and is therefore precipitated 
by aniline, and precipitates only alumina, not oxide of zinc or sesquioxide 
of iron. The Salts of Iodaniline crystallise as readily as the aniline- 
salts, and are generally less soluble. 


Sulphate of Iodaniline. — White shining scales, containing 19:24 p. c. 
HO,S0O3, and therefore = CY’NH®°I,HO,SO*; sparingly soluble in cold, 
more soluble in hot water; the solution when boiled deposits a product 
insoluble in boiling water. 

Hydriodate of Iodaniline. — Radiated crystalline mass, easily soluble 
in water and quickly decomposing. 

Hydrobromate of Iodaxiline. — Very much like the hydrochlorate. 

Hydvrochlorate of Iodaniline. — Crystallises from boiling water in 
nacreous lamine and thin needles. Contains 14°44 p. ¢. hydrochloric acid. 
Dissolyes sparingly in cold water, and is precipitated therefrom almost 
entirely by strong hydrochloric acid; dissolves in alcohol but not in ether. 

Nitrate of Iodaniline. — Crystallises from hot water in long capillary 
needles. The salt does not precipitate silver-solution; it dissolves both 
in cold and in hot water better than the other salts of iodaniline, and 
readily also in alcohol and ether. 

Todaniline forms with sulphate of copper a yellowish precipitate, pro- 
bably a double compound. 

With terchloride of gold, hydrochlorate of aniline forms a scarlet pre- 
cipitate, which quickly decomposes. 

Ohloroplatinate of Todaniline. — The orange-yellow crystalline pre- 
cipitate formed by hydrochlorate of iodaniline in bichloride of platinum, 
is easily purified by washing with ether. 
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Oxalate of Iodaniline.— Long flat needles containing 17:39 p. ce. 
C‘H?08, and therefore = 2C”’NH°I,C‘H*0®. They dissolve sparingly in 
water and alcohol, but are insoluble in ether. 

Iodaniline dissolves in wood-spirit, alcohol, ether, acetone, and in ovls 
both fixed and volatile. (Hofmann.) 


Azobromine-nucleus CPN BrH*. 


Bromaniline. 
CYNBrH® = CYNBr, oH’. 


Hormann. (1845.) Ann. Pharm, 53, 42. 
Formation, By heating bromisatine with potash, 


Preparation. Bromisatine is distilled with strong potash-ley till the 
residue is nearly dry, and gives off, together with ammonia, a brown oil 
which no longer solidifies; and the oily drops which passed over at the 
beginning of the distillation, and have solidified in the crystalline form, 
are washed with water on a filter, and recrystallised from boiling alcohol. 


Properties. Colourless, regular octohedrons, exactly like chloraniline, 
melting at 50° into a violet oil, which in solidifying sinks to the tempe- 
rature of 46°; in odour and taste it resembles chloraniline. 
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Bromaniline is easily reduced to aniline by potassium-amalgam (Ann. 
Pharm. 67,76). — With excess of bromide of ethyl, it is quickly con- 
verted into hydrobromate of ethylobromaniline; 


CYNBrH® + CtH>Br = C'*NBrH”, HBr. 


Its aqueous solution imparts a violet colour to aqueous chloride of lime, 
weaker than that produced by aniline, but stronger than that produced 
by chloraniline. Its salts colour chloride of lime red-brown and firwood 
yellow. Bromaniline dissolves readily in bisulphide of carbon. 


Hydrochlorate of Bromaniline. —Crystallises from boiling water in 
nacreous radiated fibres, but, by evaporation over oil of vitriol, in well 
formed prisms belonging to the oblique prismatic system. May be derived 
from fig. 81; a: a = 128° 35; w: u behind = 80° 27’. (Miiller.) They 
contain 17-71 p. ¢. hydrochloric acid, and are therefore C!?N H*Br,HCl, 
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Chloroplatinate of Bromaniline. — Precipitated on mixing hydro- 
chlorate of bromaniline with bichloride of platinum; closely resembles 
the corresponding compound of chloraniline; contains 26-19 p.c. platinum, 


and is therefore C’N H’Br, HCl + PtCl. 


Oxalate of Bromaniline.— The crystalline powder precipitated from 
alcoholic bromaniline by aqueous oxalic acid, is collected on a filter and 
crystallised from boiling water. Indistinct crystals, sparingly soluble in 
water and alcohol. (Hofmann.) 
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Azobromine-nucleus CN Br?H3, 


Bibromaniline. 
C4YN Brel’ = G4N Br?H3,H*, 


Hormann. (1845.) Ann. Pharm. 58, 47. 


Preparation. Bibromisatine is distilled with hydrate of potash, the 
distilled and crystallised oil freed from ammonia by washing with water, 
and crystallised from boiling alcohol. 


Properties. Large, flat, somewhat rhombic prisms, melting between 
50° and 60°, into a dark-coloured oil, which often remains liquid long 
after cooling, but then crystallises suddenly on agitation. | 
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Bibromaniline dissolves sparingly in boiling water, forming a liquid 
which becomes turbid on cooling and gradually deposits slender needles. 

It is a very weak base; its solution in acids colours firwood yellow; it 
is precipitated by alkalis. It forms crystallisable salts, which however 
are less stable than those of bromaniline. 

The solution of bibromaniline in boiling hydrochloric acid, yields on 
cooling, laming containing 13°31 p.c. hydrochloric acid; when they are 
dissolved in water, part of the base separates in thin oily drops; and the 
solution evaporated under a bell-jar over lime, which abstracts the greater 
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part of the hydrochloric acid, deposits nearly pure crystalline 
bibromaniline. 

The hydrochloric acid solution forms a crystalline orange-yellow 
precipitate with bichloride of platinum. 

Bibromaniline is soluble in alcohol. (Hofmann.) 


Azobromine-nucleus CN Br°H?. 


Terbromaniline. 
CY N Bre = GEN Br? H*: 


FritzscHe. (1842.) J. pr. Chem. 28, 204. 
A. W. Hormann. Ann. Pharm. 53, 50. 


Bromaniloid (Fritsche). 


Preparation. 1. Dry bromine is mixed with aniline in such pro- 
portion that the mixture solidifies completely after a while in the 
crystalline form, after which alcohol is added, and also more bromine till 
its odour becomes permanent. The greenish-grey crystalline magma of 
tolerably pure terbromaniline is then separated by filtration from the 
greenish-yellow alcoholic liquid, which contains hydrobromie acid and 
the decomposition-products of the alcohol, and deposits more terbromani- 
line when mixed with water; after which it is washed on the filter with 
alcohol, and dissolved in hot alcohol: the solution thus obtained yields 
nearly colourless crystals. (Iritzsche.) — 2. The aqueous solution of an 
aniline-salt is mixed with aqueous bromine, which disappears and produces 
a white turbidity and precipitation of microscopic needles, the addition of 
bromine being continued till the precipitation ceases and a slight odour of 
bromine remains; the precipitated powder, which has a reddish tint arising 
from a decomposition-product, collected, and freed from this impurity by 
distillation in a small retort; and the distillate, which solidifies in a erys- 
talline mass, recrystallised from boiling alcohol. (Fritzsche.) — 3. An 
aqueous solution of hydrochlorate of bromaniline is mixed with aqueous 
bromine, the violet-white precipitate distilled with water, whereby snow- 
white crystals are obtained at first, but afterwards violet crystals which 
cannot be decolorised by recrystallisation from alcohol. (Hofmann.) 


Properties. Crystallised from hot alcohol, it forms colourless, shining, 
long, slender needles; but when solidified after fusion, if is of a cerystal- 
line texture, brittle and easily pulverised. Melts at 117° into a clear 
liquid; boils at about 300°; distils over unchanged (Fritzsche); and sub- 
limes in radiating crystals haying a silky lustre. (Hofmann.) 


Fritzsche. Hofmann (coloured.) 
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Decompositions. 1. Strong boiling nitric acid decomposes terbrom- 
aniline. —2. Warm ot of vitriol dissolves it without decomposition, 
acquiring a purple colour from decomposition only when heated nearly to 
the boiling point. Strong boiling potash-ley has no action upon it. 
(Fritzsche. ) 


Combinations. Insoluble in water. (Fritzsche.) 

Terbromaniline dissolves abundantly in warm oil of witriol, separating 
uncombined on cooling, and is precipitated in the crystalline state by 
water. (Fritzsche.) 3 

It is not basic, and does not dissolve either 1a dilute acids or in 
alkalis. (Fritzsche, Hofmann.) 

It dissolves sparingly in cold, readily in boting alcohol and in ether, 
(Fritzsche. ) 


Azochlorine-nucleus CYNCIH*. 


Chloraniline. 
C2NCIH® = C?NCI1H*,H?. 


A. W, Hormann. (1845.) Ann. Pharm. 53, 1. 


Preparation. Chlorisatine is distilled with potash-ley or hydrate of 
potash, till the residue has become solid, gives off ammonia together with 
the hydrogen, and yields a blue sublimate and a brown oil which no 
longer solidifies on cooling. The solidified oil which first passed over is 
then collected on a filter, freed from ammonia by water, and crystallised 
from boiling alcohol. 


Properties. Octohedrons having a diamond lustre, heavier than 
water, melting between 64° and 65°, into a yellow oil which solidifies at 
57° in large octohedrons. Evaporates even at ordinary temperatures, so 
that hydrochloric acid held over it produces fumes; may be easily 
distilled with water; boils by itself at a temperature above 200°, and 
with some decomposition, so that, together with the oil, the above-men- 
tioned blue product passes over. Has an agreeable vinous odour and an 
aromatic burning taste like that of aniline. Does not act upon red litmus 
or turmeric, but turns dahlia flowers green. 


Air-dried crystals. Hofmann. 
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Decompositions. 1. Chloraniline burns with a bright, strongly 
fuliginous flame, having a bright green border. — 2. Chlorine together 
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with water, converts chloraniline, partly into terchloraniline, partly into 
terchlorocarbolic acid: 


CYNCIH® + 4Cl = CY2NCIH* + 2HClI; 
and: 
C2NCIHS + 4Cl + 2HO = CYCIH3IO? + HCl + NHC. 


3. Bromine, either anhydrous or hydrated, decomposes chloraniline, 
with great evolution of heat, forming bibromochloraniline and hydro- 
bromic acid: 


CYNCIH® + 4Br = C2NCIBrH! + 2HBr. 


4. Heated with strong nitric acid, it begins to boil and continues boiling 
even after removal from the fire; gives off nitrous acid; and yields, first, a 
dark red, then a black opaque liquid, and afterwards, as the heating is con- 
tinued, a clear scarlet solution, which does not precipitate nitrate of 
silver, and on cooling, yields, sometimes golden-yellow needles resembling 
picric acid, and probably consisting of binitrochlorocarbolic acid 
CY’ X°ClH?,O?, sometimes a resin, which is precipitated by water in yellow 
flakes, and dissolves with deep yellow colour in alkalis, alcohol and ether; 
the solution of this resin in alkalis is precipitated by acids, and its ammo- 
niacal solution, when freed from excess of ammonia by boiling, precipi- 
tates silver solution reddish yellow, sometimes also in yellow crystalline 
spangles. — 5. The aqueous solution of chloraniline acquires a very faint 
violet tint when treated with chloride of lime. — 6. With chlorate of 
potash and hydrochloric acid, chloraniline forms a violet-red, then a turbid 
brown, and ultimately a colourless liquid, which at first deposits crystal- 
lising chloranil, together with ter- or quintochlorocarbolic acid, in the 
form of a brown viscid substance soluble in alcohol, but after decoloration 
contains nothing but chloranil and sal-ammoniac; the same reaction 
therefore as with aniline: 


CYNCIH® + 4Cl + 2HO = C®CI8H°3O? + NH‘Cl + HCl; 


—-—_ 
terchlorocarbolic 
acid, 
further : 


C2NCIH® + 8Cl + 2HO = C2CEHO? + NH{Cl + 3HCl; 


Se 
quintochloro- 
carbolic acid. 

and : 


_CYPNCIHS + 6Cl + 40 


CYClOt + NH‘Cl + 2HCI. 


KS 

chloranil. 
7. The crystals, immersed in aqueous chromic acid turn brown and 
become resinised; the dry mixture takes fire at the melting point of 
chloraniline. — 8. Aqueous chloraniline imparts to ferric salts a green 
colour by deoxidation, and on boiling, deposits a blackish violet product 
solnble in alcohol. —9. When the vapour is passed over lime at a low 
red heat, aniline and ammonia pass over, a large quantity of charcoal is 
separated, and chloride of calcium is formed: 


2C¥NCIH' + 2CaO = C¥NH? + C® + 2CaCl + NH? + 2HO., 
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10. Melted potassiwm immersed in the vapour of chloraniline, forms 
chloride and cyanide of potassium, with vivid incandescence and separa- 
tion of a large quantity of charcoal. On the other hand, potassywm- 
amalgam, with water, reduces chloraniline to aniline. (Ann. Pharm. 


67, 76.) 


Combinations. — Chloraniline dissolves sparingly in water ; the boiling 
solution becomes milky on cooling and deposits octohedrons. 

It dissolves readily in disulphide of carbon. 

Chloraniline is not so strong a base as aniline; it does not precipitate 
sulphate of alumina or the salts of ferric oxide, ferrous oxide or zinc- 
oxide; it expels ammonia from ammoniacal-salts when heated with them, 
but is itself precipitated by ammonia from its hydrochloric acid solution, 
and neutralises acids but imperfectly. The Salts of Chloraniline mostly 
crystallise readily, and, in consequence of their sparing solubility, are 
generally precipitated on mixing an acid with alcoholic chloraniline, in 
the form of a crystalline pulp, which may be purified by recrystallisation 
from boiling water or alcohol. They are mostly colourless or yellowish 
in mass, and violet when they contain excess of acid; they redden litmus 
even when completely saturated with the base. Like the aniline-salts, 
they impart a deep yellow colour to firwood and elder-pith, but with 
chloride of lime, they assume only a very faint violet tint, changing after- 
wards to orange-yellow. They are immediately decomposed by alkalis; 
also by alkaline carbonates, with evolution of carbonic acid, inasmuch as 
that acid does not combine with chloraniline. 


Phosphate of Chloraniline. — Alcoholic chloraniline solidifies with 
aqueous phosphoric acid into a magma of crystalline laminw, which dis- 
solve pretty readily in water and alcohol. 


Sulphate of Chloraniline. — The white crystalline magma, into which 
alcoholic chloraniline solidifies when mixed with a small quantity of acid, 
yields, when dissolved in boiling water, confused violet-white lamin, and 
when dissolved in boiling alcohol, silvery needles arranged in stellate 
groups. The crystals when heated give off a small quantity of chlo- 
raniline, then blacken, and evolve sulphurous acid. They are less soluble 
in alcohol than in water. 


Crystals. Hofmann. 
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Hydrochlorate of Chloraniline. — Hydrochloric acid saturated at a 
boiling heat with chloraniline, yields on cooling large crystals, which may 
be still further developed by slow evaporation of their aqueous solution 
over oil of vitriol. They have the same form as hydrochlorate of bro- 
maniline (p. 278), a:a= 127° 48. They contain 22°1 per cent. of 
hydrochloric acid. They are permanent in the air, become opaque when 
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heated, and sublime undecomposed when cautiously heated, whereas 
sudden heating decomposes them, with formation of a violet vapour. 


Titrate of Chloraniline. — The solution of chloraniline in warm dilute 
nitric acid becomes filled, as it cools, with large crystalline laminz, mostly 
of a reddish colour. These crystals, which cannot be sublimed without 
decomposition, melt when heated in a tube, into a dark-coloured mass, 
which dissolves with splendid violet colour in alcohol, while part of the 
salt crystallises out undecomposed. ‘The salt dissolves pretty readily in 
water and alcohol. 

A mixture of the aqueous solutions of chloraniline and protochloride 
of tin soon solidifies into a silver-shining crystalline mass. 

Aqueous sulphate of copper, which is not precipitated by aqueous 
chloraniline, soon becomes decolorised by boiling with crystalline chlo- 
raniline, and deposits a bronze-coloured crystalline mass, which is insoluble 
in water, and dissolves but sparingly in boiling alcohol, whence it 
crystallises in spangles on cooling. 

The cold aqueous mixture of chloraniline and corrosive sublimate 
immediately forms a white precipitate, but the hot mixture remains clear 
at first, but then quickly becomes turbid, and solidifies into a magma of 
needle-shaped crystals of the double salt. 

Aqueous chloraniline forms a red-brown precipitate with terchloride 


of gold. 


Chloraplatinate of Chloraniline. — A cold solution of hydrochlorate 
of chloraniline forms with bichloride of platinum, a beautiful orange- 
coloured precipitate, and a hot mixture solidifies on cooling into a magma 
composed of white crystalline laminz. These, when washed with a small 
quantity of water, and then dissolved in a larger quantity, are deposited, 
by evaporation over oil of vitriol, in crystalline nodules which redden 
litmus, become covered with a violet film on exposure to light, and dis- 
eolve readily in water and alcohol, especially at a boiling heat. 
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Aqueous chloraniline forms an orange-coloured precipitate with 
chloride of palladium. 

Chloraniline dissolves in wood-spirit, alcohol (readily when hot), in 
ether, (which abstracts it from the aqueous solution,) and in acetone. 


Oxalate of Chloraniline. — The solution of chloraniline in the warm 
aqueous acid yields on cooling, crystals, which when recrystallised from 
boiling water, form prisms made up of smaller ones joined together. 
They have a sweetish burning taste, and dissolve sparingly in water and 
alcohol; the aqueous solution becomes coloured on exposure to the air 
and deposits a red powder.—lt does not appear possible to obtain a bibasic salt in 
the crystalline state. 
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Crystals. Hofmann. 
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The hot-saturated aqueous solution of chloraniline mixed with tincture 
of galls, forms yellow flakes on cooling. —Chloraniline dissolves in oid, 
both fixed and volatile. 


Azochlorine-nucleus CVNCHS. 


Bichloraniline. 
C®NCPH = C2NCPH,H?. 


Hormann. (1845.) Ann. Pharm. 58, 33 and 57. 


By distilling bichlorisatine, still containing chlorisatine, with hydrate 
of potash, long prisms are obtained consisting of bichloraniline with a 
little chloraniline. (Hofmann.) 


Azochlorine-nucleus CYNCIH2. 


Terchloraniline. 
CYNCEH* = C?NCFH?* H*, 


ErpMann. (1840.) J. pr. Chem. 19, 331; 25, 472. 
Hormann. Ann. Pharm. 538, 35. 


The Chlorindatmit of Erdmann, who however overlooked the nitrogen contained in it. 


Preparation. 1. Distils over in the preparation of terchlorocarbolic 
acid (pp. 182, 3). — 2. In the action of chlorine upon aniline or chlor- 
aniline, there is formed a mixture of terchloraniline and terchlorocarbolic 
acid (pp. 250, 282); and when this mixture is distilled with potash-ley 
into a well-cooled receiver, the terchloraniline passes over in needles 
floating on the water, and an oil which solidifies in the crystalline 
form. 


Properties. Delicate, white, very fragile needles and lamina, easily 
melting into a colourless oil which crystallises on cooling; has a pecu- 
liar odour; volatile. Neutral. (Erdmann, Hofmann. ) 
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Hofmann. Erdmann. 
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Decompositions. —1. With nitric acid it evolves nitrous fumes and 
forms a yellow solution which turns red when mixed with potasb. (Hrd- 
mann.)— 2. The vapour passed over heated soda-lime, yields a large 
quantity of ammonia, and when passed over melted potassium, it yields 
a large quantity of cyanide of potassium. (Hofmann.) — Not decomposed 
by distillation with potash-ley. (Erdmann, Hofmann.) 


Combinations. Dissolves sparingly in cold, more freely in boiling 
water. (Hofmann. ) 

Does not combine either with acids or with alkalis. 

Dissolves readily in alcohol and ether. (Hofmann.) 


Azochlorobromine-nucleus C’NC1Br?H*, 


Chlorobibromaniline. 
CYNCIBr:H! — C?NCIBr?H?,H?. 


Hormann. (1845.) Ann. Pharm. 53, 38. 


Preparation. 1. Crystalline chloraniline treated with anhydrous bromine 
becomes very hot and gives off a large quantity of hydrobromic acid, 
assumes a violet colour, and is converted, after it no longer absorbs 
bromine even when melted, into chlorobibromaniline, which solidifies on 
cooling, and must be washed with cold water and recrystallised from 
alcohol. — 2. When the whitish precipitate which bromine-water forms 
in an aqueous solution of a salt of chloraniline, is dissolved in hot alcohol, 
a pale violet solution is obtained which yields needle-shaped crystals. 


_ Properties. White prisms, often with a tinge of red. They melt in 
hot water, forming a brown oil, which volatilises with the vapour of 
boiling water and sublimes in shining needles. 
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It is decomposed by strong nitric acid. 
It is insoluble in water. 
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Tt does not exhibit the characters of a salifiable base ; dissolves indeed, 
with violet colour, in ot of vitriol, but is precipitated therefrom by water; 
dissolves also in hot strong hydrochloric acid, but the greater part of it 
Separates on cooling, and the rest on addition of water. 

It dissolves without alteration in warm ammonia and potash. 

Does not form compounds with chloride of mercury or bichloride of 
platinum. 

Dissolves in alcohol and ether, (Hofmann.) 


. <Azonitroso-nucleis C’N(NO?)H4, 


Nitrosaniline. 
CYN?H'O? = C?N(NO*)H4,H?. 


A. H. Cuurcu & W. H. Perxin. Chem. Soc. Qu. J. 9, 1. 


Formation and Preparation. By the action of nascent hydrogen on 
binitrobenzene : 


C?N?H408 + 8H = C2N?H6O? + 6HO. 


Pure zinc in the form of a long strip is introduced into a cold saturated 
alcoholic solution of binitrobenzene, and strong hydrochloric acid added 
drop by drop, whereupon the liquid in contact with the zine immediately 
acquires a fine crimson colour. The action must be continued till the 
coloured liquid no longer forms a cloud when mixed with water, the zinc 
being withdrawn whenever the liquid becomes too hot or the action too 
violent. When the action is complete, the zinc is completely withdrawn; 
the liquid neutralised with an alkali, the precipitate of oxide of zine 
washed on a filter with strong alcohol; the alcoholic filtrate with 
the washing evaporated over the water-bath; and the residue further 
purified by washing with water, then redissolved in alcohol and again 
evaporated. 


Properties. Black shining, brittle crust, easily removed from the 
containing vessel. Its alcoholic solution is perfectly transparent to 
transmitted light, but by reflected light it appears absolutely opaque and 
of a fine orange-red colour, as if it held vermilion in suspension. — 
This phenomenon is well seen by the flame of alcohol saturated with a baryta-salt, or 
better by the solar spectrum, the red ray producing no effect. 


Church & Perkin. 
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Nitrosaniline cannot be volatilised without decomposition: at a higher 
temperature, it becomes carbonised and gives off a white vapour. Heated 
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with soda-lime, it gives off all its nitrogen inthe form of ammonia and 
aniline. It is decolorised by the prolonged action of nascent hydrogen. 
Nitrosaniline is nearly insoluble in water, but dissolves readily in acids. 
With dilute sulphuric and nitric acids, it forms solutions of a deep 
crimson colour; boiling nitric acid dissolves it with yellow colour; and 
fuming sulphuric acid, with an intense brown colour, which nearly disap- 
pears on addition of water. It likewise dissolves, with splendid crimson 
colour, in highly concentrated hydrochloric acid, and the solution gradually 
deposits the colouring matter in the form of a reddish film having the 
brilliant metallic lustre of copper. The same solution exposed to the air 
forms after a while a gummy mass, while a portion of the nitrosaniline 
separates. Alkalis precipitate nitrosaniline from its acid solutions in 
brownish-yellow flakes, but if the action of the alkali be not long 
continued, the original crimson colour reappears on the addition of 
an acid. 
Nitrosaniline dissolves readily in alcohol. 4. 


Azonttro-nucleus CVNXH4, 


Nitraniline. 
C’N*H°O0! = C¥NXH'‘H?, 


Hormann & Muspratr. (1846.) Ann. Pharm. 57, 201; also Phil. 
Mag. J. 29, 312. 
EK. ArpreE. Ann. Pharm. 90, 147; 98, 157. 


Preparation. 1. Modification a,—The Paranitraniline of Arppe.— 
The aqueous solution of binitrobenzene (p. 204) is saturated with ammo- 
niacal gas; sulphuretted hydrogen passed through the blood-red liquid, till 
the liquid is saturated with it and only a slight deposition of sulphur 
takes place; and the solution then mixed with hydrochloric acid and 
evaporated, whereupon an additional quantity of sulphur separates, toge- 
ther with undecomposed binitrobenzene. ‘The filtrate is then mixed with 
potash, which precipitates a brown adhesive resin; this resin freed from 
potash, by washing with cold water, and then dissolved in boiling water; 
the orange-yellow solution filtered to separate a small quantity of undis- 
solyed brown resin; and the needles of nitraniline which separate on 
cooling, purified by recrystallisation from hot water. (Hofmann & Mus- 
pratt.) Arppe further purifies the crystals with animal charcoal. 

Modification B. — Nitraniline of Arppe. —Pyrotartonitranil (C?*N?H0°) 
is dissolved in a boiling dilute solution of carbonate of soda, mixed with 
a little caustic soda, whereby it is converted, by taking up 2 At. water, 
into pyrotartonitranilic acid, and the solution boiled till it no longer 
gives a precipitate of pyrotartonitranilic acid on addition of nitric acid, 
‘The pyrotartonitranilic acid is then resolved into nitraniline , and pyro- 
tartaric acid : | 

C2N2H22910 = CEN2HfbO!4 ak C10H505, 


The yellow solution yields on cooling an abundant crop of yellow rhombic 
tables, which must be collected on a filter, washed with cold water, and 
purified by recrystallisation. (Arppe.) 
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Properties. a. Needles of a fine yellow colour and an inch long; 
heavier than water. They melt at about 110° (at 108°, according to 
Arppe), forming an oil of a deep yellow colour, which boils at 285°, 
passes over in yellow vapours, and solidifies in the receiver, forming ¢ 
laminated mass; at 100°, the crystals sublime in beautiful lamin, without 
previous fusion. (Hofmann & Muspratt.) — 1. The sublimed crystals are 
rhombic tables of 51° and 129°, having one of the acute angles either 
perpendicularly truncated or bevelled with two faces, while the two 
obtuse angles are sometimes obliquely truncated, sometimes unaltered ; 
macles are often formed with deep re-entering angles. Similar modifiea- 
tions are exhibited by the crystals obtained from solution in water or 
alcohol. (Arppe.) 4]. —The crystals are inodorous at ordinary tempera~ 
tures, but when slightly warmed, they emit an aromatic odour having a 
distant resemblance to that of aniline; they have a burning sweet taste. 
They are perfectly neutral, and colour firwood (as well as the cuticle) 
deep yellow, like aniline, but do not produce any blue colour with chloride 
of lime. (Hofmann & Muspratt.) 

4. 8. Crystallises from the aqueous solution by slow cooling in long 
needles; but by more rapid cooling, in small tabular or needle-shaped 
crystals with angles of 69° and 111°, having the smaller angle truncated 
in such a manner as to produce a six-sided table with angles of 111° and 
138°. From an alcoholic solution, the rhombic tables separate unaltered 
together with the six-sided tables; an ethereal solution yields sometimes 
tables, sometimes capillary needles; from an aqueous solution containing 
carbonate of soda, rhombic tables of 55° and 125° are obtained; by sub- 
limation, sometimes needles, sometimes irregular laminew. The erystals 
melt at 141°, volatilise at about the same temperature, and sublime 
very beautifully when heated between two watch-glasses. At 100°, the 
sublimation is scarcely perceptible. The crystals 8 have also searcely any 
taste. (Arppe.) 
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Decompositions. 1. The vapour of nitraniline burns with a bright 
sooty flame. —2. Nitraniline a distils when heated almost without — 
residue; £ leaves a very considerable quantity of carbonaceous matter. 
(Arppe.) — 38. Bromine converts nitraniline with great rise of tempera- 
ture and evolution of hydrobromic acid gas, into a brown resin whose 
solution in hot alcohol deposits yellowish neutral crystals, insoluble in 
water, acids, and alkalis, and probably consisting of nitrobromaniline 
CN XBr’H*, (Hofman & Muspratt.)-—4. Nitric acid acts violently on 
nitraniline a, and converts it after long boiling into an acid which appears 
to be picric acid. (Hofmann & Muspratt.) — Nitraniline A is dissolved by 
nitric acid, even in the highly concentrated state, without visible decom- 
position. (Arppe.) — 5. Gaseous chloride of cyanogen passed through 
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melted nitraniline converts part of it into binitromelaniline, while the 
greater portion is converted into a resinous substance. Alcoholic nitrani- 
line is decomposed very slowly by chloride of cyanogen, and aqueous 
nitraniline in a peculiar manner; but nitraniline dissolved in ether forms, 
with chloride of cyanogen, nothing but hydrochlorate of nitraniline, and 
yellowish needles of nitraniline-urea, (Hofmann and Muspratt.) 


2C2N?H'O! + 2HO + C?NCl = C?N?H°04,HC] + Cl4N3H708. 


6. The solution of nitraniline in bromide of ethyl quickly deposits, even 
at ordinary temperatures, large pale yellow crystals of hydrobromate of 
ethylonitraniline (C°N XH”,HBr), 


Combinations. Nitraniline dissolves very sparingly in cold, but 
somewhat copiously in hot water. (Hofmann & Muspratt.) Nitraniline a 
dissolves in 600 pts. of water at 185°, much more readily in boiling 
water; 6 dissolves in 1250 pts. of water at 12°5 and in 45 pts. of boiling 
water. (Arppe.) 

Nitraniline is a very weak base; it does not precipitate any metallic 
salt, and from its salts, some of which are crystallisable, it is precipitated 
in the crystalline form by aniline as well as by the caustic alkalis and 
alkaline carbonates. 


Sulphate of a-Nitraniline forms shining microscopic rhombic tables 
which have but little taste, and form a perfectly colourless solution in 
water, from which the base is precipitated in the crystalline state by 
potash and ammonia. 

Sulphate of B-Nitraniline. — A solution of f-nitraniline in dilute sul- 
phuric acid deposits, after gentle evaporation, large shining lamine of the 
sulphate; smaller crystals exhibit under the microscope the form of 
square tables. The salt has a strong sour taste, is decomposed by 
water, but is not altered by exposure to the air. The 6i-acid salt 
CY¥NH°O* + 2(HO,SO%) contains 34°41 p.c. sulphuric acid. (Arppe.) 


Hydrochlorate of a-Nitraniline. — The colourless solution of the base 
in hydrochloric acid, yields by evaporation, nacreous crystals, extremely 
soluble in water and alcohol. (Hofmann & Muspratt.) Elongated 
rhombic tables with angles of 120° and 60°, which are permanent in the 
air and dissolve readily in hydrochloric acid; they are decomposed by 
water, which separates the greater part of the base. (Arppe.) 

Hydrochlorate of B-Nitraniline. — B-nitraniline forms with boiling 
hydrochloric acid, a yellow solution, or if the acid is in great excess, a 
colourless solution, which, on cooling deposits rather large, colourless, 
tabular crystals, which in their simplest form, are four-sided tables, with 
angles either (a) of 95° and 85°, or (6) of 65° and 115°; by the combination 
of these two forms, the acute angles of a being truncated by 6, six-sided 
tables are formed; and by the truncation of all the angles of a, eight- 
sided tables. The salt is easily decomposed, both by heat, which causes 
it to turn yellow and give off acid, and also by water which separates 
the base almost completely; alkalis precipitate the nitraniline in the 
crystalline form, but the precipitate redissolyes in excess of the alkali. 


(Arppe.) 
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Nitrate of a-Nitraniline. — Crystalline powder, easily soluble in water, 
but sparingly in nitric acid: hence when nitric acid is poured upon the 
base, a white crystalline powder is produced which disappears on addition 
of water. (Arppe.) This result is not in accordance with Hofmann & Muspratt’s 
statement that a-nitraniline is violently decomposed by nitric acid. 

Nitrate of B-Nitraniline.— The base dissolves very readily in warm 
nitric acid. The salt crystallises in shining needles several lines long 
and perpendicularly truncated, and is decomposed by water. (Arppe.) 


Chloroplatinate of a-Nitraniline.—The alcoholic (but not the aqueous) 
solution of hydrochlorate of a-nitraniline forms with bichloride of 
platinum, a yellow crystalline precipitate, which must be washed with 
ether, dissolves readily in water and alcohol, and contains 28°62 p- ¢. 
platinum; therefore =: CN XH*HCLPtCl?. (Hofmann & Muspratt.) 

Chioroplatinate of B-Nitraniline. —a. C?NXH®°,HCI,PtCl.—A con- 
centrated aqueous or alcoholic solution of bichloride of platinum, is 
mixed with a warm concentrated solution of ‘hydrochlorate of /-nitra- 
niline; the resulting yellow precipitate collected in an empty glass 
funnel; the mother-liquor left to drain; and the precipitate washed, first 
with an alcoholic solution of @-nitraniline, and finally with ether. — OF 
the two salts are mixed in the state of concentrated alcoholic solution; 
the precipitate rinsed with a small quantity of water; and the mother- 
liquor removed as completely as possible by pressure. — The salt, when 
dry has a yellow colour. From a concentrated alcoholic solution, it erys- 
tallises almost instantly in capillary needles united in stellate groups. 
May be heated to 100° without decomposition, but at a higher tempe- 
rature, it takes fire and burns with slight detonation. Dissolves in water, 
and much more readily in alcohol; soluble also in ether: water added to 
the alcoholic solution throws down a copious precipitate of the unaltered 
salt. The aqueous solution is decomposed by evaporation; the alcoholic 
solution is more stable. The solubility of the salt in water, aleohol, and 
ether, is increased by the presence of hydrochloric acid. The crystals 
gave by analysis 28°22 p.c. platinum; the precipitate formed by water 
in the alcoholic solution, gave 28°45 p. ¢. (Arppe.) 

6. C?NXH8,HCI,2PtCl.— Remains as a yellow less soluble com- 
pound when the salt @ is washed with a mixture of alcohol and ether, 
Contains 38:16 p.c. platinum. It is partially dissolved by alkalis, 
forming a red solution; but part remains undissolved in the form of a 
brick-red powder, which dissolves with red colour in water and in 
alcohcl. The aqueous solution once yielded small regular octohedrons of 
a red colour. (Arppe.) 


Oxalate of a-Nitraniline.—An alcoholic solution of a-nitraniline forms 
with alcoholic oxalic acid, yellowish crystals, which, when washed with 
ether and dried on a tile, contain 41°30 p.c. © and 3:99 H, and are 

eZ 
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therefore C*N XH°,HO,C*H*?O% (Hofmann & Muspratt.) — Oralate of 
p-Nitraniline crystallises in delicate needJes and lamine : it is an acid, 
sparingly soluble salt, and forms a yellow solution. (Arppe.) 

Tartrate of a-Nitraniline forms a yellow solution from which the salt 
crystallises in yellow rectangular tables. Potash decomposes the solution, 
separating the base in the form of a yellow crystalline precipitate soluble 
in excess of the alkali. — Zartrate of B-Nitraniline crystallises in yellow 
needles; potash does not precipitate, but dissolves it, forming a red 
solution. (Arppe.) 

A solution of either modification of hydrochlorate of nitraniline, mixed with a 
recently prepared infusion of gall-nuts and afterwards with a small quantity of potash, 


yields a copious flocculent or almost gummy precipitate, which is decomposed by excess 
of potash, a portion of the base being separated in the crystalline form. (Arppe.) 


Nitraniline dissolves with red-brown colour in alcohol and ether. 
(Hofmann & Muspratt). Both modifications dissolve with facility in 
alcohol and ether. (Arppe.) 


@. Azonitro-nucleus CN X?H3. 


_ Binitraniline. 
C?2N2HF508 — GEN Ae 


GottLtieB. Ann. Pharm. 85, 17. 


Dinttraniline, Dinitrophenylamine. 


Formation and Preparation. By the action of alkalis on citraco- 
binitranil : 


C2N3H702 + 4HO = CYUN3H5O8 + ClHS08, 


citracobinitranil. binitraniline. citraconic acid. 


When citracobinitranil is treated with a boiling dilute solution of 
carbonate of soda, carbonic acid is evolved, and the light flocculent 
crystals of the anil are partly dissolved, and partly converted into a 
heavy, yellow, crystalline powder consisting of binitraniline; when the 
action is complete, this substance separates out in more definite crystals. 
If the boiling be not continued long enough to ensure the complete decomposition of 
the anil in the manner above-mentioned, the mother-liquor is found to contain citraco- 
binitranilate of soda as well as citraconate. The binitraniline is purified by 
cxystallising it several times from boiling water. 


Properties. Crystallises by spontaneous evaporation of its solution 
ina mixture of alevhol and ether, in greenish-yellow, rather brilliant 
tables, exhibiting a bluish tint by reflected light on the lateral faces. 
Inodorous. Boils at 185°, giving off yellow vapours, which condense in 
the form of a yellow sublimate; the melted portion solidifies on cooling 
into a deep yellow crystalline mass. 
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Crystals. Gottlieb. 
LIV"? 9 als aaa 72 rod JP. 2 WA Dn 5 39°28 
POLLED oR Soa did an 42 Zeon te 23°28 
Sods | hee MoM Aaa Men bec eeae 5 274 en ee 2°80 
OOD Bee eS = 64 34°97 34°64 
CANE OFF oe hc secstt cases 183 LUO200) cans 100°00 


Heated suddenly in a tube, it blackens and explodes with facility. — 
Sulphide of ammonium converts it into amidonitraniline, 


CUNSH°O08 + 6HS = CPN3H70t + 4HO + 6S. 


Binitraniline dissolves sparingly in cold water, but readily in boiling 
water and in hot alcohol. 
It does not combina with acids. (Gottlieb.) 4. 


Azotamidogen-nucleus CPVNAdH*4, 


pemibenzidam. 
CYN?H®? = CeNAdH*H?, 3 


ZININ. (1844.) J. pr. Chem. 33, 34, 


Azophenylamine (Gerhardt), Azaniline. 


When an alcoholic solution of binitrobenzene (p. 205), is distilled 
with hydrosulphate of ammonia, there remains, together with a large 
quantity of precipitated sulphur, a yellowish-brown resinous substance, 
which is insoluble in water, and separates from boiling alcohol or ether, 
when left to cool without contact of air, in yellowish flakes. 

These flakes contain 8 At. H to 12 At. C; they melt under boiling 
water into a brown viscid liquid; when exposed to the air, especially in 
the moist state, they quickly assume a greenish colour; and the yellow 
solution in alcohol or ether quickly becomes darker on exposure to the 
air, and deposits a greenish powder. 

The compounds of this substance with sulphuric and hydrochloric 
acid are yellow, easily decomposible salts, nearly insoluble in water, 
alcohol and ether. (Zinin.) 


. Azonitroamidogen-nucleus CNX AdH?. 


Amidonitraniline. 
CYN?H704 — CVN X AdH?, H?, 


GorTties. Ann. Pharm. $0; 2 (. 


Azophenylamine (Gottlieb), Nitrazophenylamine (Gerhardt). 
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Preparation By the action of sulphide of ammonium on binitraniline 
(p. 293). When this substance is boiled for about two hours with a large 
excess of solution of sulphide of ammonium, the liquid acquires a dark 
red colour, the crystals of binitraniline disappear, and are succeeded by 
a network of delicate shining dark red needles of amidonitraniline, which 
gradually increase in quantity and are likewise abundantly deposited after 
the action is completed and the liquid has cooled. The compound is obtained 
in the purest state by precipitating it from the hydrochlorate or oxalate 
purified by several crystallisations, and then recrystallising it two or three 
times from hot alcohol, 


Properties. Crystallises in long slender needles united in groups, 
having a slight red colour when dry, and exhibiting a golden iridescence 
on their broader faces. When separated by ammonia from a saturated 
solution of one of its salts, it takes the form of a dull brick-red powder; 
but dilute solutions deposit it in small, reddish yellow, shining plates. 
Melts at a high temperature and volatilises in great part without 
decomposition, forming a woolly sublimate. When suddenly heated, it 
explodes slightly, leaving a residue of charcoal. 


Gottlieb. 
12 C ...28 cee 72 AT*UG “ssi. 46°86 
Be ne Aa ee se 42 ta BE Yale eoeeseee 27°69 
7 eo eee ypeeR hey es Oy Pameere 4°55 
CG Sad ee Ph SF See M SO 92 ao 20°90 
CNET Os. foe, ee 153. (av 00-00 pts 100°00 


Combinations. Amidonitraniline dissolves readily in water, forming a 
deep red solution. 

It combines with acids, forming salts which are decomposed by water 
and by alcohol, with separation of the base: hence in preparing them, it 
is necessary to let them crystallise in presence of an excess of acid. 

Sulphate of Amidonitraniline, C’N*H'0*,HO,SO® is obtained by dis- 
solving the base in warm dilute sulphuric acid, and separates on cooling 
in yellowish scales, having a fatty lustre and containing 8:20 p.c. 
sulphur. 

A mixture of the solution of this salt with sulphate of alumina, does not yield any 
double salt when left to evaporate. 


Hydrochlorate of Anudonitraniline. — May be prepared by boiling the 
crude base with dilute hydrochloric acid, which dissolves it, leaving only 
a residue of sulphur and a secondary product of a dull green crystalline 
aspect, part of which also passes into the solution. To free the salt 
completely from this impurity, it must be repeatedly dissolved in boiling 
dilute hydrochloric acid and recrystallised. — From a concentrated acid 
solution, it separates in yellowish-brown needles; from a dilute solution 
by spontaneous evaporation, in oblique prisms often 4 or 5 millimetres 
in length and united in groups. These crystals exhibit a light brownish- 
green colour by transmitted light, and a peculiar blue iridescence on some 
of their faces by repeated light. The acid solution has a greenish-brown 
colour. The crystals contain 2 At. water which they give off at 100°, or 
in vacuo or over oil of vitriolat ordinary temperatures. At 100°, however 
partial decomposition takes placa and hydrochloric acid is given off. 
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Dried over oil of vitriol. Gottlieb. 

2B So ths ses... 72°0" Sey BEV! +. 8 37°78 
GN craeniieysiaie 42-0... 22°16 

BELT cee nuteoettonin isi: 8-0 AFG. see 4°24 

Che tae 35°4 1873" Gees 19°17 
BO Ae. 32-0 16°89 
C2N3H704, HCL veescceess 1894 .... 100-00 


The crystals contain 17:08 p.c. chlorine, and are therefore 
CYNSH704, HEL + 2 Aq. 


Nitrate of Amidonitraniline. — Warm dilute nitrie acid readily 
dissolves amidonitraniline, but the solution soon acquires a dark colour 
and deposits flakes indicating partial decomposition. The pure salt may 
however be obtained by moistening the base with water, and pouring 
dilute nitric acid upon it by small portions: it it then immediately con- 
verted into a thick magma of micaceous scales, which may be freed from 
the mother-liquor by pressure between paper. ‘The salt thus prepared 
is anhydrous, and may be kept for months over oil of vitriol without 
losing its lustre. 


-Gottlieb. 
LD Cee ee Fn ee 12 30 Doe 33°78 
4 oie eal Oe 56 88°93 thas: 26°07 
Gi Ee ee ae 8 ae Caen es 3°87 
Bs Ocean Sse gah 80 a1 045 ee 36°28 
C2N?H/704,HO,NOG........ 216 100°00 wo... 100-00 


A solution of hydrochlorate of amidonitraniline mixed with bichloride of platinum, 
does not yield a double salt, the platinum being rapidly reduced to the metallic state. 


Platinhydrocyanate of Amidonitraniline, 2(CYVN3H704,HCy,PtCy) + 5 Ad. 
— Obtained by adding crystallised hydrochlorate of amidonitraniline to x 
boiling aqueous solution of platinocyanide of magnesium. (viii, 53). 
The solution separated by filtration from a small quantity of dark inso- 
luble matter, gradually deposits a mixture of the platinhydrocyanate 
and the free base, which latter may be removed by digestion with a small 
quantity of dilute hydrochloric acid. — Large lamina, having a light 
brownish-yellow colour and strong lustre, and giving off their water at 
112°. They cannot be recrystallised from water without partial decom- 
position. 


At 112°. Gottlieb. 
hi? eet rT 96 SUES eesn. 31°74 
oN wine. ini eel 70 2209 = Hise 23°12 
OD *iterin.car eae 28 8 OOD, .:ae: 2°76 
BRU singh ftp cats ea 99 92°40" | ahen.s 32°28 
BD icssad bike Hae ssnte ee 32 Ve a Ae ee 10°10 
CYNPH/O7;HEy;PtCy 21 365 3. 100°00  ...:.... 100-00 


The compound dried over oil of vitriol leaves when ignited 30°15 p. c. 
platinum, whence it is 2(CYVN*H'0%,HCy,PtCy) + 5Aq. 
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Oxalate of Amidonitraniine. — Obtained by dissolving the base in 
aqueous oxalic acid. From concentrated solutions it separates in yellow 
needles; from more dilute solutions, in brownish-yellow prisms, exhibiting 
a bluish iridescence on certain faces. It is anhydrous, and dissolves but 
sparingly in cold water. : 


Gottlieb. 
heh OM OR MNT oo key rt Roe 168 4.2, 4 anne 42°83 
1S Vecdpec unin eee 4 AVA Nie SRP 21°41 
1G Hee 16 el coy ata 4°20 
1G) ee oe Soncavatiice 128 Dato) ee, 31°56 
2C2N3H701,C4H708........ 306 ate UO 100:00 


Amidonitraniline dissolves in alcohol and ether, forming deep red 
solutions. (Gottlieb.) 1. 


Conjugated Compounds of 1 At. C°?NH? or a similar Nucleus. 


Sulphanilic Acid. 
C?NH'S20* = CYNH7,2802, 


GeruAaRDT. JV. J. Pharm. 10, 5; abstr. Compt. rend. 21, 285. 
Anilinschwefelsiure, Sulfanilinséure, Acide sulfanilique, Phenylsulphamic acid. 


Formation. By heating oil of vitriol with aniline, formanilide, 
oxanilide (Gerhardt), carbanilide or aniline-urea (Hofmann), or by 
boiling sulphobenzolic acid with nitric acid, and treating the resulting 
nitrosulphobenzolice acid, C’XH°*,2S0* with sulphuretted hydrogen, after 
combining it with ammonia; it 1s thereby converted into sulphanilate of 
ammonia, (Laurent, Compt. rend. 31, 538.) 


Preparation. 1. A solution of aniline in a slight excess of sulphuric 
acid is evaporated to dryness; the residue heated, cautiously and with 
constant stirring, as long as water and aniline continue to escape, and 
crystallised from boiling water. — 2. Better: the mixture of formanilide 
and oxanilide which remains after heating oxalate of aniline to 180°, is 
mixed with oil of vitriol to the consistence of a thick pulp; this mixture 
heated in a flask, but so gently that no blackening shall take place, and 
as long as carbonic acid and carbonic oxide continue to escape with effer- 
vescence ; the residue exposed in a shallow dish to a moist atmosphere ; 
the crystalline mass suspended in and washed with cold water, and 
recrystallised from boiling water. (Gerhardt.)— 3. The solution of 
aniline-urea in oil of vitriol is gently heated; the brownish mixture of 
sulphate of ammonia and sulphanilic acid, which forms, with evolution 
of carbonic acid, washed with water; and the crystalline mass thus pro- 
duced, washed with animal charcoal and crystallised from hot water. 
(Hofmann, Ann. Pharm. 70, 133.) 
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Properties. Colourless, rhombic tables, having a strong lustre and a 
very sour taste. 


Crystals. Gerhardt. Hofmann. 
TRECEe a nee Pave ee akele G2 Wasa: 41°95 
NUR see a ie shies 14 S09 5 Geneve 8°60 
pigs! Oe ene ree i rd | ee eee 4°33 
Ps ete ieha ist acy cstandes ae LAO ee nsganss 18°90 18°75 
Gp Cre Sere ta onsen as 48 27°75 
CUNBOSO8sc:....4e. 173 100°00 


Decompositions. 1. The acid, when subjected to dry distillation, 
becomes carbonised, melts, and gives off a large quantity of sul- 
phurous acid, together with an oil which solidifies on cooling, and 
forms with water, sulphite of aniline. —2. The aqueous solution of 
sulphanilic acid mixed with chlorine-water, assumes a pale carmine- 
colour, gradually changing to brown-red. — 3. The same solution, even 
when very dilute, becomes milky on addition of bromine-water, and 
yields after a while, a white curdy precipitate insoluble in potash.— 
4, The solution is coloured brown-red by chromic acid.— 5. Cold concen- 
trated nitric acid does not act upon sulphanilic acid; but hot nitric acid, 
forms, with great evolution of gas, a red solution which deposits a resin 
when left at rest—6. Anhydrous sulphuric acid carbonises the greater 
part of sulphanilic acid, in spite of external cooling. —7. When the acid 
is heated with potash-lime, pure aniline distils over, and a sulphate is left 


behind. In the case of other anilides also, the nitrogen cannot be determined 
(according to Will & Varrentrapp’s method) by means of potash-lime. (Gerhardt.) 


Combinations. The acid dissolves sparingly in cold, more abundantly 
in boiling water. (Gerhardt.) 

Sulphanilates. The acid decomposes alkaline carbonates with effer- 
vescence; it neutralises bases perfectly, and is separated by mineral acids 
from the concentrated solutions of its salts, in slender needles. 
(Gerhardt. ) 

Sulphanilate of Ammonia. — The solution of the acid in aqueous 
ammonia yields by spontaneous evaporation, highly lustrous, thin, six- 
sided or rectangular tables, which become dull at 100°, and at a higher 
temperature, yield sulphurous acid and the same oil as the free acid. 


(Gerhardt.) 


Crystals at 100°. Gerhardt. 
LEO Seis [LIES 146 a Pesiseaice 37°6 
ap ean ake deel es AMR oe Feet 28 eta 4 : 
TOs er, CRNA Dich a Ate A pasenaes 5 hy A Fm ea 54 
PALA © ei gars ca ak Roary Seen Siew 42717 
CEN HCN H#) 250s iia. 190... 100°00 


Sulphanilate of Soda. — The aqueous acid neutralised with carbonate 
of soda, crystallises by spontaneous evaporation in large eight-sided 
tables, whereas from boiling alcohol (which leaves a small’quantity of 
carbonate of soda mixed with the salt) needles are obtained. The 
tabular crystals contain 14°65 p.c. (4 At.) water; when heated, they give 
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off the water with fusion and intumescence; then turn brown; evolve 
stinking vapours together with a brown oil containing aniline; and, 
when heated in the air, yield a blue flame and sulphurous acid. On one 
occasion, large prisms were obtained, containing 53°6 p.c. (24 At.) 
water of crystallisation. (Gerhardt.) 


Dried at 100°. Gerhardt. 

Le Sngatieienec eat in DOSS ceils 36°9 
LS eae Perea = eee Pe ee Ly: hi pee FR 

108 5 Ee nee Soe eee Si) 2. ..eg¢0'0S <:...% 3'2 

DO Wahrheit 2372 DD ets 114 

Rt GS Oey Ae ere eer ert 5D) Wie elo to. . eae 17:0 
6 © ..a2)...Beaianin. 8 48°0 ax 24°39 
C#NH°(NH*) 2808 5:5: 195°2 .... 100°00 


Sulphanilate of Baryta. C’NH*Ba,2SO*.—Rectangular prisms, some- 
what freely soluble in water (Gerhardt), containing 28°40 p.c. barium. 
(Buckton & Hofmann. ) 

Sulphanilate of Copper. — Protoxide of copper dissolves very slowly, 
but the hydrate, readily, in the aqueous acid, forming a green liquid, 
which, by evaporation and cooling, yields short, hard, blackish-green 
prisms having a strong lustre. These crystals, when heated above 100°, 
give off their water and assume a dingy yellow colour, and at a higher 
temperature swell up in vermiform masses. 


Crystals. Gerhardt. 
Ae tino iets Se irremreoiteyer 72 DUM aan 30°5 
ON es cadres eae atone 14 5°84 
Ce Ge Pere eee one ee 10 Pil. sage. 4:2 
sb ge Slee aaa. ae Re 32 i hb ee 13°0 
YOM eens tte oer 32 13°33 
£6 Olly. bee, Site. 80 33°33 


C2N6Cu,2S03 + 4Aq .... 240 .... 100-00 


Sulphanilate of Silver. C°N®Ag,230%.— Shining scales (Gerhardt), 
containing, when dried at 120°, 38°58 p.c. silver. (Buckton & Hofmann.) 
Sulphanilate of Aniline. — Aqueous aniline; saturated while hot with 
sulphanilic acid, yields on cooling, needles consisting of the free acid, 


and afterwards on evaporating the mother-liquor, lamin of the aniline- 
salt. 


Sulphanilic acid dissolves in alcohol less easily than in water. 


(Gerhardt. ) 


%. Bisulphanilic Acid. 
CYN H'S*0" = CYNH74S803, 


G. B. Bucxron & A.W. Hormann. Chem. Soc. Qu. J. 9, 259. 


Disulphanilic acid, Phenyldisulphamic acid. 


~ 
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Obtained by the action of fuming sulphuric acid on sulphanilic acid. 
Dry and finely pulverised sulphanilic acid is stirred up with fuming 
sulphurie¢ acid to the consistence of a thin paste; the mixture heated in 
an air-bath to between 160° and 170°, at which temperature sulphurous 
acid just begins to escape; and the digestion continued for about seven 
hours, or till a portion taken out on a glass rod no longer solidifies on 
cooling. The mass, which has the consistence of treacle, is then 
dissolved in cold water, and separated by filtration from a black insoluble, 
apparently crystalline substance. 

Bisulphanilic acid separated from the lead-salt by sulphuretted 
hydrogen has a very acid and pungent taste; it crystallises with great 
difficulty, but is precipitated in white grains from a strong aqueous 
solution by addition of alcohol; the precipitation is facilitated by adding 
a little ether. 


Calculation. 
TiS © ae eacaeonstaniessstanertass Fat wets 23°46 
Nat G(r rect en ais. 5dr eeate Etc eee 14 jane. apo 
ZL Eh) eee eee b mcrae: 2°76 
® Bi iblnshidslacdptiassbieiscters 64 25°30 
43.0) een a diiinahae QO riser 37°95 
GIN EEEO UO? Basics staetesccnscsces Coen er 100°00 


May also be regarded as C?H°Ad,4SO%. 


Bisulphanilic acid is easily soluble in water. 

The Bisulphanilates contain C’N H°M?,4S0*. The barium and silver- 
salts are soluble in water, but insoluble in alcohol and ether. 

Bisulphanilate of Baryta. — The aqueous acid obtained as above, 1s 
saturated with carbonate of baryta, the liquid evaporated to dryness, 
whereby a further separation of the black substance 1s effected, the 
baryta-salt redissolved, the solution treated with a small quantity of 
alcohol, which precipitates a small quantity of sulphanilate of baryta, 
and the filtrate evaporated either over the water-bath, whereby a horny 
fissured mass, is left, or in vacuo, whereby the salt is obtained in 
microscopic crystals. 


Buckton & Hofmann. 


VDC icatsiccuse eee 720) 4a90018°58 
ING cienescastertawer so omaeses 14-025 ae 00 
its eee pneeromeaccne 50. 1:28 
De Baik octaves cescantn encores 1372: “ie Lis Danae ie 35°30 
AS ssossdincdibsbs tarde 64°0) aae WWD e.. 16°32 
PAO See ee ee 96:0... 24°75 
nnn 
C2NH5Ba?,4S8O0% ........ 388°2  .... 100°00 


The salt heated on platinum foil, blackens without inflaming. Heated 
in close vessels, it yields a vapour which sublimes in beautiful crystals, 
probably of sulphite of aniline. It is decomposed by strong nitric acid, 
yielding sulphate of baryta, and a yellow liquid, which when evaporated, 
leaves crystals having a very bitter taste. ; 

Bisulphanilate of Silver. C¥NH*Ag?,4S0% — By saturating the 
aaueous acid with carbonate of silver, and precipitating with a mixture 
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of alcohol and ether, the salt is precipitated in colourless crystalline 
granules; the precipitation is accelerated by stirring. By spontaneous 
evaporation, the salt is obtained in small tabular crystals which blacken 
when boiled with water. They contain 45°53 per cent. of silver. 
(Buckton & Hofmann.) 

Bisulphanilic acid is insoluble it alcohol and ether. 4. 


Methaniline. 
C“NH? = 0(C?H*)NH4,H?, 


A. W. Hormann. (1850.) Ann. Pharm. 74, 150. 


Methylaniline, Methylophenylamine, Formaniline. 


Preparation. The mixture of aniline or excess of iodide (or bromide) 
of methyl, which must be made gradually to prevent too great a rise of 
temperature, yields crystals of hydriodate (or hydrobromate) of methani- 
line, from the aqueous solution of which salts, the oily base may be 
separated by potash. : 


Properties. Transparent oil, which boils at 192°, has a peculiar odour, 
and colours aqueous chloride of lime violet, but not so strongly as 
aniline. 

The salts of methaniline are sparingly soluble in water, and are sepa- 
rated from their aqueous solution in the crystalline state by acids. 

The chloroplatinate is precipitated in the form of a limpid oil, quickly 
changing to pale yellow crystalline scales which must be quickly washed 
with cold water and dried. They soon turn black from decomposition, 
and when alcoholic solutions are used, a black mass is immediately preci- 

itated. The crystals contain 31°55 p.c. platinum, and are therefore 
CYNE’ HCL Pil, 

The oxalate crystallises readily, but quickly decomposes, reproducing 

aniline. (Hofmann. ) 


Formaniulide. 
CMNH'0? = C"(C?H)AdH4,0% ? 


GERHARDT. (1845.) NV. dann. Chim. Phys. 14, 120.and 15, 88; also 
NV. J. Pharm. 8, 58; also J. pr. Chem. 85, 295. — NV. J. Pharm. 
9, 409. 


Formation (p. 262). “¥.54 
Preparation. The mixture of tormanilide and oxanilide obtained by 


heating oxalate of aniline to between 160° and 180°, is treated with cold 
alcohol to extract the former; the solution partially evaporated and 
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separated from a brown product formed from the oxalate of aniline by 
the action of the air; and the formanilide obtained by further evapora- 
tion, first in colourless oily drops which sink to the bottom, and after- 
wards by evaporation in prisms. 


Properties, Flat, acuminated, rectangular prisms resembling urea; 
melts at 46°, into an oil which gives off vapours even at 100°, remains 
liquid much below 46°, but if then stirred with a glass rod, instantly 
solidifies. Slightly bitter, neutral. 


After fusion at 100°, Gerhardt. 
LE Oem. See eee GAR OS 3. Wee 69815 
N pA AeROON Asa 14 Bre57 
Fans RO Rw Ce 2 ALE aa ee 6°10 
7% 8 PR te a Oe eee 16 13°22 
CAN HIOtn. were ee jas 100°00 


Metameric with benzamide. 


Decompositions. 1. With hot oil of vitriol, formanilide forms sulpha- 
nilic acid, without blackening, but with evolution of carbonic oxide. 


CUNH/?O? + 280% = 2CO + C¥NH’,2S08. 


Dilute sulphuric acid heated with formanilide eliminates formic acid. — 
3. Dilute chromic acid mixed with formanilide turns green after a while, 
but when the mixture is boiled, with addition of sulphuric acid, a preci- 
pitate is quickly formed of the same nature as with aniline. — 4. Cold 
potash-ley does not act upon it, but boiling potash eliminates aniline in 
a few seconds. 


Combinations. Aniline dissolves with tolerable facility in water, espe- 
cially in hot water. It melts under water even below 46°, and remains 
liquid for several days after cooling. (Gerhardt.) 


Anilocyanic Acid. 
C4NH50? = C”CyH,0% 


A. W. Hormann. (1850.) Ann. Pharm. 74, 9. 


Formation. By the dry distillation of melanoximide, sparingly by that 
of oxalate of melaniline. Not by distilling sulphocarbolate of baryta with cyanate 
of potash, or by distilling anthranilic acid or salicylamide with phosphoric acid. 


Preparation. Well dried melanoximide is subjected to dry distilla- 
tion in perfectly dry vessels; and the pale yellow distillate cooled, 
filtered to separate it from the crystallised carbanilide, and rectified in a 
tube, moisture being carefully excluded throughout the whole series of 
operations. 
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Properties. — Thin, transparent, colourless, strongly refracting liquid, 
heavier than water, boiling at 178° and finally at 180°, having an 
extremely powerful odour of cyanogen, hydrocyaniec acid and aniline 
together, exciting a copious flow of tears, and producing suffocation in 
the throat when inhaled. 


Hofmann. 
es Perak es 84 FOS ce 70°02 
hat, Aer et thay Le ore Te Pe 11°92 
SEG Rete eee 5 2100 Lei; 4°37 
PAR Vie: tt epi SOF 16 13°45 02) 13°69 
OLS <9 Ol © ae 1190°e4 3 0B00) 22% ® 100°00 


= CNH? (cyanic acid) + C?H*. (Hofmann.) 


Decompositions, 1. With oil of vitriol, the acid is resolyed into carbonic 
oxide and sulphanilic acid : 


[CHNH5O? + 280? = 2CO + C¥NHS,280*.] 


2. With hydrochloric acid, it is resolved into carbonic acid and hydro- 
chlorate of aniline : 


CMNH®O? + 2HO + HCl = 2CO? + CYNH’,HCI. 
3. With water, into carbonic acid and crystallising carbanilide; 
2C4NH®O? + 2HO = 2CO? + C%*N?H02, 


4, With potash-ley, it is quickly resolved into carbonate of potash and 
free aniline : 


CUNH*02 + 2HO + 2KO = 2(KO,CO2) + C2NHV. 


5. With ammonia, it evolves great heat, and immediately solidifies in the 
form of aniline-urea : 


C2NH®O? + NH? = C¥N?H802. 


6. With aniline it becomes heated, and immediately solidifies in the form 
of carbanilide : 


C4NH®O? + CU2NH? = C*#N2H202, 


7. Its clear solution in wood-spirit, alcohol, fusel-oil, or carbolic acid, the 
formation of which is attended with great evolution of heat, quickly 
deposits beautiful crystals, which melt at 100°, are insoluble in water, but 
dissolve readily in alcohol or ether. These crystals appear to be mix- 
tures. Those obtained from wood-spirit contain 63°40 p. c. C and 7°88 H, 
and are therefore perhaps CN H°O0# { = 0%(C?H*)AdH42CO?]. Those 
from alcohol contain 66°74 p.c. C and 6:65H, and are therefore perhaps 
C*N H"O* = [C¥(C*H®)AdH4,2C0?]. According to this, the crystals 
should be analogous to the compound ethers of the amidogen acids 


(vii, 220.) (Hofmann.) 
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4]. Cyanilide. 
CMN?H*® = C?CyAdHt, 


Canours & CLoEz. Compt. rend. 38, 355. 


When pure and very dry gaseous chloride of cyanogen is passed into 
2% solution of aniline into anhydrous ether cooled with ice, a crystalline 
deposit is formed, consisting of hydrochlorate of aniline which continually 
increases; and the filtrate evaporated over the water-bath, leaves cyani- 
lide in the form of a viscid mass which solidifies as it cools. 

Reddish substance resembling colophonium in friability, conchoidal 
fracture and translucence. It is completely decomposed by heat, yielding 
various products. Its alcoholic solution mixed with hydrochlorate of 
aniline and evaporated for some time over the water-bath, yields crystal- 
lised hydrochlorate of melaniline : 

CENH7 + C¥NZHS = CNIH, 


are 
melaniline. 


Cyanilide is insoluble in water, but dissolves readily in alcohol and 
ether. Water added to the alcoholic or ethereal solution, immediately 
separates a viscous substance which gradually becomes erystalline. 
(Cahours & Cloez.) . 


Aniline-urea. 
BLISe tg Ege See C’CyAdH*, H?0*. 


A. W. Hormann. (1845.) Ann. Pharm. 53, 57; 57, 265; 70, 180; 
74, 14. 


Abnormal Cyanate of Aniline, Carbamide-carbanilide, Carbanilamide. 


Formation. 1. From vapour of cyanic acid and aniline (p. 253). — 
2. From dissolved cyanate of potash and sulphate of aniline (p. 253). — 
3. From volatile chloride of cyanogen and aniline in presence of water 
(p. 253). — 4. From anilocyanic acid and ammonia (p. 302.) 


Preparation. The vapour of eyanic acid evolved from heated cyanuric 
acid is passed into anhydrous aniline which must be kept as cool as pos- 
sible; the resulting crystalline mass dissolved in hot water; and the 
solution filtered from carbanilide (which is produced more abundantly in 
proportion as the aniline has been more strongly heated), and cooled to 
the crystallising point. — 2. Aqueous sulphate or hydrochlorate of aniline 
is mixed with aqueous cyanate of potash, and the aniline-urea, which is 
but sparingly soluble in water, separated from the potash-salt in the 
crystalline mass which forms after a few hours, by recrystallisation. — 
3. Aniline is mixed with an aqueous solution of volatile chloride of cya- 
nogen (obtained by passing chlorine gas through aqueous hydrocyanic acid) 
and the crystallised needles which are contaminated with hydrochlorate 
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of aniline and a small quantity of melaniline, purified by animal charcoal 
and two crystallisations from hot water. 


Properties. Colourless fusible needles and lamin. 


Hofmann. 
LAC isa, 84 D1°76 osteo 61°45 
ABs ICU a RE OF ake 28 dS, ee 20°51 
BR sD SNGIR Sa DAE: Lea gy. 8 eed hy Marie 611 
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CNH?O (carbamide) + CNH®°O (carbanilide). 


Decompositions. —1. Aniline-urea heated above its melting point, 
gives up its ammonia with violence, solidifies into a crystalline of carbani- 
lide and cyanuric acid, which latter may be dissolved out by boiling water. 
This mixture fuses again at a higher temperature and yields a distillate 
containing carbanilide : 


6CN?HEO? = 3NH? + 3C*N2H2O? + CSN%H308, 
ee ae eee 
carbanilide. cyanuric acid. 


2. When gently heated with oil of vitriol, it rapidly evolves carbonic 
acid and leaves sulphanilic acid and sulphate of ammonia : 


C4N?H8O? + 2HO + 480% = 2CO? + C2NH7,2S02 + NH?3,2S03. 
3. When boiled with potash-ley, or more quickly when fused with 


hydrate of potash, it gives off ammonia and aniline, and leaves carbonate 
of potash ; 


CUN?H802 + 2HO + 2KO = NH? + CYNH?7 + 2(KO,CO?). 


It is not decomposed by boiling with dilute acids and alkalis, 


Combinations. Aniline-urea dissolves sparingly in cold, abundantly 
in boiling water, and when immersed in a small quantity of boiling water, 
melts into a heavy oil. 

Dissolves without decomposition in cold ov of witriol. 

Dissolves in nitric acid, but scarcely more readily than in water, and 


(unlike urea) crystallises therefrom free from nitric acid. 

It does not form any double salt with bichloride of platinum or any crystalline 
compound with oxalic acid. 

It dissolves readily in alcohol and ether. (Hofmann. ) 


Nitraniline-urea, 
De Nore ie aN ALN Lie, acy. 


A. W. Hormann. Ann. Pharm. 67, 156; 70, 137. 


Produced, together with binitromelaniline, by the action of volatile 
chloride of cyanogen on nitraniline dissolved in ether. The resulting 
needles are purified by crystallisation from hot water. 
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Long yellow needles. 


Hofmann 
D4) GOS dicen. oan, 46°41 were 46°10 
SNR AT ES LO 4208 J.6 20°20 
PNG Le et es peeeenee 7 OO eee 4°16 
he eae ae oe 48 26°52 


Co NHIOM nace lol “ee 100°00 


Kthaniline, 
CYNH" = 04(C!H')NH4 Ht, 


A. W. Hormann, (1850.) Ann. Pharm. 74, 128; Chem, Soc. Qu. J, 
3, 285. 


Hthylaniline, Ethylophenylamine, Vinaniline. 


Preparation. A mixture of aniline and excess of bromide of ethyl, 
gently heated in an apparatus which allows the condensed vapours to flow 
back again, passes into spontaneous ebullition, and afterwards on cooling 
yields crystals of hydrobromate of etbaniline : ‘ 


CY2NH’? + CtHBr = CNH", HBr. 


The mother-liquor retains a portion of the salt dissolved in bromide of ethyl. If the 
quantity of bromide of ethyl is deficient, the crystals are contaminated with hydrobro- 
mate of aniline. ‘The aqueous solution of the hydrobromate of ethaniline 
is mixed with concentrated potash, and the brown oil which rises to the 
surface removed with the pipette, dried over hydrate of potash, and 


rectified. 


Properties. Transparent, colourless, strongly refracting oil of sp. gr. 
0°954 at 18°; boils constantly at 204°; smells like aniline; does not pro- 
duce any blue colour with chloride of lime; colours firwood and elder-pith 
yellow, but much less strongly than aniline; 


Hofmann, 
16 8 Pee eeebaseseeeeeeenere ae 96 eee 79°34 Oobesoas 79°28 
Ngtrt Sorte. tee T47 ee 11257 
Lighieee. eee Lipa OOO Sree 9°27 
CRN HN Te ae 121 .... 100°00 


= CPH*,CtH’,H,N. (Hofmann.) 


Decompositions. 1. Ethaniline quickly turns brown when exposed to 
the air, or even under the mere influence of light. —2. With bromine it 
forms a neutral (terbromaniline ?) and a basic compound. —38. It takes fire 
in contact with dry chromic acid. — 4. With phosgene gas it acts violently, 
forming a hydrochlorate and an indifferent oil. — 5. With bisulphide of 
carbon, it slowly gives off sulphuretted hydrogen. — 6. Cyanogen-gas 
passed through alcoholic ethaniline, forms short prisms probably consisting 

VOL XI. x 
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of cyanethaniline C'5N?H". This compound is separated in the pulve- 
rulent form, on adding ammonia to the solution of the crystals in dilute 
sulphuric acid; its solution in sulphuric acid, on being mixed with strong 
hydrochloric acid deposits the hydrochlorate in beautiful crystals; its 
platinum-salt is very soluble. — 7. Ethaniline absorbs gaseous chloride of 
cyanogen rapidly and with rise of temperature, and then solidifies on 
cooling in the form of a resinous mixture of a neutral oil and the hydro- 
chlorate of a volatile oily base. — 8. Ethaniline heated for two days in 
the water-bath with iodide of methyl, yields crystals of hydriodate of 
metethaniline : 


CYNH"! + C?H?I = CeNH HI. 


9, Ethaniline mixed with bromide of ethyl, forms in five days, and 
more quickly if moderately heated, tabular crystals of hydrobromate of 


biethaniline, the mixture acquiring first a pale yellow, and afterwards a 
brown colour : 


CUNHU + CAHSBr = C°NH4,HBr. 


10. Similarly, ethaniline heated for two days in the water-bath with 
bromide of amyl, forms hydrobromate of ethamylaniline. 


Combinations. The salts of ethaniline dissolve very easily in water, 
less easily in alcohol from which also they crystallise better. The 
rae and hydrochlorate have not yet been obtained in the solid 
orm. 

Hydrobromate of Hthaniline. — Preparation (p. 305). Crystallises from 
the alcoholic solution by spontaneous evaporation in large tables, which at 
a gentle heat sublime in needles without decomposition, but when quickly 
heated, are resolved into aniline and bromide of ethyl. They dissolve 
very readily in water. Contain 40°24 p.c. hydrobromic acid, and are 
therefore C’**NH",HBr. 

Chloride of mercury and terchloride of gold, added to hydrochlorate 
of ethaniline, throw down yellow oils which quickly decompose. 

_ Chloroplatinate of Hthaniline. — A saturated aqueous solution of 
hydrochlorate of ethaniline, added to a concentrated solution of bichloride 
of platinum, throws down an. oil of a deep orange-yellow colour, which, 
after a few hours, solidifies in the crystalline form; a somewhat more 
dilute mixture deposits after a few hours, splendid needles an inch long, 
which must be washed with a mixture of ether and a little alcohol. The 


crystals are permanent at 100°, and dissolye very readily in water and 
alcohol. 


Crystals at 100°. Hofmann. 
ie SO eet, 96:0) av. 94> thik. 29°24 
Nee tract oN acum neta ins 1 4°28 
1g 5 COUR I ree 8S ae oP 12:0 EL se (ae are a 3°83 
PUTT itt aanens ene ticobess 99:0 OU Ole meets 30°07 
COT THe ate te eA EE PS a 106°2 32°46 
C4NH"U,HCl + PiOy oe 327°2 «+. 100:00 


Ethaniline is soluble in alcohol. (Hofmann.) 
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Metethaniline. 
C*NH® = 0"(C*H®)(C?H)NH* H 


aH, SODIANN: (1850.) Ann. Pharm. 74, 152; Chem. Soo. Qu. J, 
, 296. 


shel a tea antline, Methylethylophenylamine, Hormevinanilin, — (Formation, 
Dp: ; 


Kthaniline mixed with iodide of methyl yields, after being heated for 
two days in the water-bath, crystals of hydriodate of metethaniline. 

The base separated from the crystals smells like ethaniline, but does 
not produce any colour with chloride of lime. 

Its salts are extremely soluble and mostly uncrystallisable. The 
chloroplatinate is deposited in the form of an oil which does not solidify, 
(Hofmann. ) 


Biethaniline, 
CoN HH = OCONEE 
A. W. Hormann. (1850.) Ann. Pharm. 74, 185. 


Diethylanitine, Diethylophenylamine, Bivinanilin.—Formation (p. 306). 


Preparation. The crystals which separate froma mixture of ethaniline 
with a very large excess of bromide of ethyl, are freed from adhering 
bromide of ethyl, and treated with potash as in the prepatfation of 
ethaniline. 


Properties. Transparent, colourless oil of sp. gr. 0-936 at 18°, boiling 
with perfect steadiness at 213-5°,and exhibiting with firwood and chloride 
of lime, the same reactions ag ethaniline, 


Hofmann, 
BO Ce ee tee ce al 120 80) h4 sais, 80°76 
Hs Da hae eater 14 9°39 
A: Ob 7 baie Benya tire 15 LOO, Sate 10°22 
CANE? 7 einen. 149 100°00 


= C?H)(C4H®)?,N. (Hofmann.) 


The liquid remains transparent and colourless when exposed to 
the air. é 
It cannot be made to take up more C!H? by heating it to 100° for several days in 
a sealed tube in contact with bromide of ethyl; only in presence of a trace of water 
crystals of hydrobromate of biethaniline are formed. With iodide of ethyl, a different 
action takes place. (vid. inf.) 5 
x 
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Hydrobromate of Biethaniline. — Preparation (vid. sup.)— Large four- 
sided tables, which, at a gentle heat, melt and sublime in needles without 
decomposition; but when quickly heated are almost wholly resolved into 
an oily distillate consisting of ethaniline and bromide of ethyl. It con- 
tains 35°14 p. c. hydrobromic acid, and is therefore C*N H™, HBr. 

Chloroplatinate of Brethaniline. — Precipitated from somewhat con- 
centrated solutions of hydrochlorate of biethaniline and bichloride of 
platinum, in the form of a brownish-yellow oil which soon solidifies in a 
hard mass; but from more dilute solutions it is gradually deposited in 
yellow prisms which may be purified by crystallisation from alcohol. 
Less soluble both in alcohol and in water than the platinum-salt of 
ethaniline, (Hofmann.) 


Hofmann. 
OO Gira a tacnien deselect LEO ON bn boo oka. woo S 
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C°NH,HCl] + PtCl?.. 355°2 ,... 100°00 


Triethaniline, 
C#N H}9 — CA( Cl ES rN He Ei 


HormMann. Ann. Pharm. 79, 11; Chem. Soc. Qu. J. 4, 318. 


Trivinalin. — Supposing it to contain 1 At. H more, it will be Trrethylophenyl- 
ammonium [or triethyphenylium] C?H°(C*H°®)®N. (Hofmann.) 
Known only as a hydrate and in combination with acids. 


The clear mixture of biethaniline and iodide of ethyl enclosed in a 
sealed tube and heated for 12 hours in the water-bath, deposits a layer of 
hydriodate of triethaniline, which increases up to a certain point and soli- 
difies on cooling in a soft crystalline mass. This product is freed from 
excess of iodide of ethyl or biethaniline by distillation, and then digested 
with silver-oxide and water, whereby it is converted into a bitter alka- 
line solution of triethaniline, which is separated by filtration from the 
iodide of silver and excess of oxide of silver, aggregated together by 
the biethaniline. 

This solution, when evaporated, leayes the Hydrate of Triethaniline 
C#NH”,2HO (= Hofmann’s hydrated oxide of triethylophenyl-ammo- 
nium = C”?H°(C*H*)?NO,HO), which is resolved by distillation into 
water, olefiant gas and biethaniline : 


C4NH!,2HO = 2HO + C4H! + C®NH, 


The compounds of triethaniline with sulphuric, hydrochloric, nitric 
and oxalic acid crystallise with tolerable facility. The hydrochlorate 
forms with bichloride of platinum a pale yellow amorphous precipitate, 
nearly insoluble in water, quite insoluble in alcohol and ether, and con- 
taining 25:77 p.c. platinum, therefore = C*NH*,HCl, PtCl? (= Hof- 
mann’s C¥H°(C4H®) NCI, PtCl’). Hofmann. 
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Ethybromaniline. 
C“NBrH” = C(C!H’)NBrH3,H?, 


Ethylobromaniline, Vinebromanilin. — Bromaniline treated with excess of 
bromide of ethyl is quickly converted into hydrobromate of ethybro~ 
maniline (p. 278). 

Kthybromaniline exactly resembles ethychloraniline. 

Its platinum salt is a viscid oil. (Hofmann, Ann, Pharm. 74, 125.) 


Eithychloraniline. 
CAN Clit CON ClEs 


Ethylochloraniline, Vinechloranilinn— A mixture of chloraniline and excess 
of bromide of ethyl, kept for some days at 100°, and then freed from 
excess of bromide of ethyl by distillation with water, leaves a solution 
of hydrobromate of ethychloraniline, on which a few drops of the base 
float. This base is completely separated by potash in the form of an oil 
of high boiling point, remaining liquid below 0°, and having an odour 
like that of anise-oil. 

The salts of this base are much more soluble than those of chlo- 
raniline, 

The sulphate and oxalate crystallise; the chloroplatinate does not, 
(Hofmann, Ann. Pharm, 74, 143.) 


Biethychloraniline. 
C’NCIH™ = C"(C!H*?NCIH?, Ht. 


Diethylochloraniline, Bivinechloranilin. — When a mixture of bromide of 
ethyl and ethychloraniline dried in a hot current of air, is heated to 100° 
for two days, it is converted into hydrobromate of biethychloraniline; and 
from this the base is separated by potash as a brownish oil, which ig 
purified by solution in ether, freed from potash by washing with water, and 
from ether by evaporation. 

The solution of the base in hydrochloric acid yields with bichloride of 
platinum, an orange-yellow crystalline precipitate, which, after washing 
with water, contains 24°53 p.c. platinum, and is therefore C*°NCIH* 
+ PtCl?. (Hofmann, Ann. Pharm. 74, 148.) 


Bthynitraniline. 
CYN?HMOf = C’(CH®\N XH’ H?, 


Ethylonitraniline, Vinenitranilin.— From the large pale yellow crystals of 
hydrobromate of ethynitraniline obtained by the action of bromide of 
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ethyl on nitraniline, potash separates the alkaloid in the form of a yel- 
lowish-brown oil which solidifies after a while in the crystalline form, and 
separates from hot water in yellow stars. 

It dissolves with tolerable facility in boiling water. 

Its salts are colourless, have a sweet taste like those of nitraniline, 
dissolve in water as easily as the latter or even more easily, and do not 
crystallise till their solutions are evaporated nearly to dryness. 

Ethynitraniline dissolved in not too large a quantity of strong hydro- 
chloric acid, precipitates from bichloride of platinum crystalline scales 
which must be washed with cold water. They contain 26°28 p.c. plati- 
num, and are therefore C°’NXH”,HCI,PtCl’. 

Ethynitraniline dissolves readily in alcohol and ether, (Hofmann, 


Ann. Pharm. 74, 146.) 


Oxanilic Acid. 
CN H708 = 0"(C*HO?)AdH‘0*. ? 


Laurent & GERHARDT. (1848.) WN. Ann. Chim. Phys. 24, 166; also 
N. J. Pharm. 14, 133. 


Preparation. Aniline mixed with a very large excess of oxalic acid 
is fused for 10 minutes at a high temperature; the cooled mass boiled with 
water; and the solution filtered from the oxanilide; whereupon it yields, 
on cooling, crystals of bioxanilate of aniline, whilst a portion of the salt, 
together with a small quantity of formanilide and a large quantity of oxalic 
acid, remains in the mother-liquor, from which, by precipitation at a boiling 
heat with chloride of calcium, filtering while hot from the oxalate of lime, 
and cooling, an additional crop of crystals of oxanilate of lime may be 
obtained. The above-mentioned brown crystals, which cannot be deco- 
lorised by recrystallisation, are converted, either by boiling with baryta- 
water, or by solution in ammonia and precipitation with chloride of 
barium, into oxalate of baryta, which must be washed with cold water, 
and decomposed by boiling with an equivalent quantity of sulphuric acid 
(an excess decomposes the oxanilic acid), after which the filtrate deposits 
the oxanilic acid in crystals by evaporation,—or they may be converted 
into the lime-salt by solution in ammonia and precipitation with chloride 
of calcium, and. that salt decomposed by sulphuric acid mixed with 


alcohol. 


Properties, Beautiful lamine, which redden litmus strongly. 


Crystals. Laurent & Gerhardt. 
LO 0 cartcra nea BU ce Ok aa ater gond 58°2 
Ni citauttits: 14 8°48 
rio an Cen rer ae 7 pe gar eae 4°3 
18 OR, Deen ee 48 29°10 


CON HO) iiiinee 165° ine 10009 


OXANILIC ACID. _ : ES. 811 


er a ees ele ROR lo 
174 
regarded as hydrated oxide of ammonium, ee O?, in which one of the hydrogen- 


atoms of the ammonium is replaced by phenyl and two others by the biatomic molecule 
C*O*. Gerhardt.)]) 


*; that is to say, it may be 


Decompositions. 1. Oxanilic acid, when heated, gives off carbonic 
oxide, carbonic acid and water, and is converted into pure oxanilide ; 


2C'SNH706 = C8N?H?O4 + 2CO + 2C0? + 2HO. 


2. By boiling with dilute hydrochloric or sulphuric acid, it is resolved 
into hydrochlorate or sulphate of aniline, and free oxalic acid, — 
3. With a boiling concentrated solution of potash it gives off aniline. 


Combinations. The acid dissolves sparingly in cold, abundantly in 
hot water. 
» The Oxanilates, which are isomeric with the isatates, give off the 
whole of their aniline when heated with hydrate of potash, and a portion 
when hoiled with potash-ley or strong acetic acid. 


Oxanilate of Ammonia, —a. Monobasic. — Beautiful lamine, which 
dissolve sparingly in cold, very easily in boiling water, and in alcohol. 
— 6. Br-acid. — The solution of the salt a is precipitated by hydrochloric 
acid, and the precipitate left to crystallise. Scales, sparingly soluble in 
cold water. — The salts a and 6 begin to decompose at 190°, give off 
ammonia, and afterwards carbonic oxide and carbonic acid together with 
a small quantity of aniline, and leave oxanilide. 


a. Crystals. Laurent & Gerhardt. 
spk Ot eee eee ce ee 1 Se Oe PLY ee 52°65 
UY Ae per, aero man 1) aa peg i RNS er 0' Oo 
Pte. Dey Cer athlete it Real fe REPAY 
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b. Crystals. Laurent & Gerhardt. 
OD Career estas aseticace me eseareaats 192) vi0 DSS ee 54:8 
UP 99 oD eee rar oe renee Bie eee Ou es., 5:0 
DNB ods aoe ceucstliaecinttass 138 -vatew 30°77 
Pye at CO a 9 1 Oe ole ein 347... 100°00 


Oxanilate of Baryta. — The white crystalline precipitate, which the 
ammonia-salt forms with chloride of barium, crystallises from the solu- 


tion in boiling water, in specular rhombic scales which contain 29°15 p.c. 
barium, and are therefore CN H°BaO®, 


Oxanilate of Lime. — Odtained in a similar manner with chloride of 
calcium. Tufts of needles containing 10°8 p.c. calcium, therefore 


C*N H°CaO*. 


Oxanilate of Silver. — Obtained in like manner with nitrate of silver. 
White tabular crystals, which are nearly insoluble in cold, but dissolve 
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readily in hot water. They contain 39:8 p.c. silver, and are therefore 
C¥N H*Ag0%. 


Oxanilate of Aniline.—Bi-acid:—Prepared by the process given at page 310. 
Even after three recrystallisations, it forms dull brownish interlacing 
threads, which redden litmus, give off aniline when heated, and are 
then resolved, like the acid, into carbonic oxide, carbonic acid, water, 
and oxanilide; they separate unaltered from their solution in hydrochloric 
acid, and dissolve sparingly in cold, readily in hot water. 


Crystals. Laurent & Gerhardt. 
ye ern een OMe 264 G21 62°27 
Pat 8 Ba bo. Seen tit Lae era Pay FN a Ne a 4°97 
SNIZOS. 22 Bee ste 138 ayn tps 
C2NH/7,2C5NH/05 ........ 423 100°00 


The acid dissolyes yery readily in alcohol. (Laurent & Gerhardt.) 


Oxanilamide. 
C'N*2H OO! = iGO) AMO, 7, 


A. W. Hormann. (1850.) Ann. Pharm. 73, 181. 


Preparation. A solution of cyaniline in dilute hydrochloric acid is 
evaporated; the white crystalline mass freed from sal-ammoniac and 
hydrochlorate of aniline by digestion in cold water; the residue well 
boiled with water; the solution evaporated to dryness after being filtered 
from the oxanilide; and the residue exhausted by boiling with alcohol. 
The alcoholic solution, when cooled or evaporated, deposits the oxanila- 
mide, which may be purified by recrystallisation from hot water. 
The compound is not obtained by treating oxamethane (CSNH/O°) with aniline. 


Properties. Snow-white, silky, capillary flakes, which sublime in the 
form of a soft powder. 


Crystals. Hofmann. 
GG oairciasaee 96 sin Pores 58°46 
DINE, eee ee 28 1 fat UE eee 16°71 
read § Beet) sie WR IREe 8 4°88 hare: 4°88 
AO) fers, Be ae 19°51 19°95 
CHINA HEO* Dy scsscoceee 104" so U0 00 aa 100°00 


Decompositions. 1. Oil of vitriol eliminates carbonic oxide and 
carbonic acid, and leaves sulphate of ammonia together with sulphanilic 
acid ; 


ClNZH8O4 + 3(HO,SO%) = 2CO + 2CO? + Cl!NH7,2S03 + NH‘0,S03. 


2. The originally transparent solution in strong potash-ley, from 
which acids thrown down the oxanilamide unaltered, becomes gradually 
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clouded with drops of aniline, the more quickly as it is stronger and 
warmer, then gives off ammonia, and forms oxalate of potash : 


CeN?H8O* + 2KO + 2HO = C2®NH’7 + NH? + C!K208, 


Continued boiling with water, or treatment with dilute acids or alkalis, does not decom- 
pose oxanilamide, not for example, into oxanilide and oxamide, as it might be supposed 
to do according to the equation: C!™N?H°O* = C4NH®O? (oxanilide) + C2NH2O? [or 
rather C'N?H4O*] (oxamide). 


Oxanilamide is insoluble in water, but dissolves in ether and in strong 
alcohol. (Hofmann.) 


4, Amidonitroxanil. 
CYN°H*0® = C?(C!HO*)NXAdH?,0? 2 


Gottiies. Ann. Pharm, 85, 88. 
Oxalazophenylimide (Gottlieb), Nitrazophenyl-oximide (Gerhardt. ) 


When amidonitraniline is dissolyed in excess of oxalic acid and 
the liquid evaporated over the water-bath, a brownish-green residue is 
obtained, consisting partly of amidonitroxanilic acid and partly of amido- 
nitroxanil; if kept for some time at 100°, it is almost wholly con- 
verted into the latter without change of aspect : 


C2N3H701,C4H208 — 2HO = C¥N?H70; 


te a ee 
amidonitroxanilic acid. 


and : 
CUN3H‘O” — 2HO = CN2H5OS, 
amidonitroxanil, 
Gottlieb. 

VOtG ae seocane OGe. tee Of Amicon: . 46°60 
SON tee sttccacetestetnc ek: 42 20°29 

tye EL Mean ate cto cect 5 DigA Dimes ete 2°65 
See ene, oc neers 64 30°92 
CEN Oe oe eae 207 100°00 


q. Amidonitroxanilic Acid. 
ONG HiO ie — C”?(CtHO?)N SNC LO ot 


GottiieB. Ann. Pharm. 85, 88. 
Oxalazophenylamic acid (Gottlieb), Nitrazophenyl-oxamic acid (Gerhardt). 


Preparation (vid. sup.) — May also be obtained by decomy osing the baryta- 
salt with hydrochloric acid, 
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Small, light yellow, shining, granular crystals, 

Amidonitroxanilate of Ammonia is obtained by treating the acid with 
aqueous ammonia. Yellow, sparingly soluble salt which crystallises from 
its hot aqueous solution in yellow needles. 


Amidonitroxanilate of Baryta C“N*H®BaO”.—The ammonia-salt mixed 
with chloride of barium forms a light, orange-coloured, crystalline preci- 
pitate sparingly soluble in boiling water. The salt dried at 100° con- 
tains 8 At. water, which it gives off at 160°. 


At 160°. Gottlieb. 
COI sh | et racanas 216Uzbn, Janes 
PSACD 2 Paessnrs sree tasians 1 OD a riiss 20 Dime sieges | er 


CNH °BaQY i. 292°O ait OOO 


At 100°. Gottlieb. 
CIENFHE09 oases 216°) 2% 87°59 
BAO sae cere 16°O <52 -523'°U6 -Gauee eee 
BHO aschhnaneie 27:0: 488 (8:45 


C4uN2H°BaO”” + 3Aq 319°6 ..., 100°00 


*. Acetanilide. 
CYNH°0? = C(C‘H°0?)NH4H?*, 


GERHARDT. Ann. Pharm. 87, 164. 


Formation. and Preparation. By the action of aniline upon chloride 
of acetyl or anhydrous acetic acid ; 


[C*H°0?Cl + C?NH? = C4NH90? + HCl; 
and; 
C‘H30? + CUNH’? = C'’NH°O? + HO.] 


Chloride of acetyl dropped into aniline produces a hissing noise like 
the quenching of red-hot iron, and the mixture solidifies on cooling in a 
crystalline mass which may be washed with cold water to remove hydro- 
chlorate of aniline, and recrystallised from boiling alcohol; the solution 
on cooling deposits the acetanilide in splendid laming. If impure aniline is 
used in the preparation, the crystals have generally a reddish colour, which however 
may be removed by leaving them to dry, dissolving in boiling water, and filtering; a 
small quantity of brown oily matter then remains on the filter.— A cetanilide may be 
obtained in exactly the same manner from anhydrous acetic acid. Colour- 
less shining laminw which melt at 112° and solidify in a crystalline mass 
on cooling. The compound distils without decompostion. Boiling potash- 
ley has scarcely any action upon it, but fused hydrate of potash imme- 


diately eliminates aniline. 
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Gerhardt. 

LO CU Raitetetesavcces patties 96 Pile le aes 71:22 
La oa AS ee ae 14 LOSS 72 gee 10°84 

9 diana dit abn 9 G66 inhi 6°77 
ALG a ER ee a ee Pe OS 16 TiSGie ere Ake 97 
CN Oe eer eco 138) 53¢ L000 ase 100°00 


= N(C®H)H(C'H30°), 


Acetanilide dissolves sparingly in cold water, but with tolerable 
facility in hot water, in alcohol and in ether. (Gerhardt.) {, 


Oxaluranilide. 
CN*H°0! = C#(C*HO4) Ad*H?,0?, 


Laurent & GeruarpT (1848). WV. Ann. Chim. Phys. 24, 177. 


Preparation. 1. Finely pulverised parabanic acid mixed and heated 
with anhydrous aniline, solidifies, without evolution of water, in the 
form of crystalline oxaluranilide, which is freed fromm excess of parabanic 
acid or of aniline by boiling with a large quantity of alcohol, and then 
washed and dried ; 


C2NH7 + C5N?H205 = C8N3H90%, 
2. The same body quickly crystallises from a solution of aniline in boiling 
aqueous parabanic acid. 


Properties. White crystalline powder having a somewhat pearly 
lustre, and appearing needle-shaped under the microscope; melts at a 
strong heat; destitute of taste and odour, 


Laurent & Gerhardt. 


Vi As, thn. 408 se BRT ims. 52°] 
Pe She oe 42 20°29 
Gi oe 9 TAG h eae 4°3 
Bit) ate ah Se 48 23°19 

CISN3H908 oo sssesces . 207 se 10000 


Decompositions. 1. Heated above its melting pvint, it gives off very 
acrid vapours containing cyanogen. —2. Its solution in oil of vitriol 
when heated gives off carbonic oxide and carbonic acid without black- 
ening, while sulphate of ammonia and sulphanilic acid remain. In this 
case, oxalic acid and urea are formed from the parabanic acid residue, 
the former yielding carbonic oxide and carbonic acid, and the latter car- 
bonic acid and ammonia : 


C8N3H908 + 4HO + 6803 = C2NH7,2S03 + 2CO + 4CO? + 2NH?,4S0%. 
3. Heated with hydrate of potash, it yields aniline and ammonia. 


Oxaluranilide is insoluble in water, and very sparingly soluble in 
boiling alcohol. (Laurent & Gerhardt.) 
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{. Butyranilide. 
C“NH#O? = O84 CHO) NH*H*, F 


GERHARDT. Ann. Pharm. 87, 166. 


Obtained by the action of aniline on anhydrous butyric acid or 
chloride of butyral. When aniline is brought in contact with a mixture 
of these two substances, heat is evolved, and the product solidifies on 
cooling. If water acidulated with hydrochloric acid be then poured upon 
it to remove the excess of aniline, the butyranilide separates in the form 
of an oil which is generally coloured and often remains liquid for a day 
or two, but solidifies when briskly agitated. From a solution in boiling 
dilute alcohol it separates in the crystalline state. 

Beautiful nacreous laminez, which melt at 90°, and distil over unde- 
composed. Boiling potash-ley has scarcely any action upon the compound, 
but fused hydrate of potash eliminates aniline, 


Crystals. Gerhardt. 
OOO, siettartete cies 120 VAE OO 24T 8... 73°56 
NG Sea Fa 14 SehS serie 8°30 
1310 Vs, bate battae.s 13 AioGal ecw. 8°06 
I PEA eee ee eee 16 OPA OB sesiakos 9°58 
COON eC ee eee. LO esse 0 a cee 100°00 


= C2NH’ + C8H80! — 2HO = N(C”H®)H(C8H/0?). 


Insoluble in water, readily soluble in alcohol and ether. (Gerbardt.) . 


Succinanil. 
C°°N H°0! = CPC STOA INE) 


Laurent & GERHARDT. (1848.) WW. Ann. Chim. Phys. 24,179. 


Formed, together with succinanilide, on melting succinic acid with 
excess of aniline, and extracted from the fused mass by boiling water 
from which it separates on cooling; it may then be crystallised from 
alcohol. 

Long interlaced needles, which melt at 158° and solidify in a radiated 
n ass on cooling; may be sublimed without decomposition. 


Laurent & Gerhardt. 


TT 6, Lae 23 Mitek re 1200s eelayees 63-6 
gh goee ek Ue and 9 ae ai 14 8°00 
NO ce Ni op 9 Side 5°3 
PEG ie <r 00 re o2 18°29 
CONFOCAL oe 175... 100-00 
[= CUNH? + C8H608 — 4HO = I irae] 
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Dissolves in boiling aqueous potash in the form of succinanilic acid, 
peas up 2HO; with hydrate of potash it immediately gives off 
aniline. 

Dissolves readily in water, hydrochloric acid, nitric acid, alcohol and 
ether. (Laurent & Gerhardt.) 


Succinanilic Acid. 
C“NH'O! = CCH OVAdH. O°. ¢ 


Laurent & GeruarpT, (1848). V. Ann. Chim. Phys. 24, 180. 


Preparation. Succinanil is dissolved in boiling dilute ammonia mixed 
with a little alcohol; the liquid boiled till the alcohol evaporates; then 
neutralised with nitric acid; and the crystals which form on cooling, 
purified by crystallisation from alcohol. 


Properties. Elongated crystalline lamine, which melt at 155°, and 
on cooling solidify in a crystalline mass (not radiated); they redden 
litmus. 


Crystals. Laurent & Gerhardt. 
DO COR. ca sltaasersssnese L208 ne GOS Te. 62°15 
NGPiie atic etetackee 14 7°25 
PPh erect cee castesnccarcee 1] HAVE Vere 5°85 
GrO SH ivclecysccsare ss 48 24°87 
CON TY Oost ures 193 100°00 


c= CLNH7 + C8H608 — 2HO = femamee OF 


Decompositions. 1. The acid heated above its melting point is resolved 
into water and a sublimate of succinanil. —2. When fused at a gentle 
heat with hydrate of potash, it gives off aniline. 


Combinations. The acid dissolves very sparingly in cold, more freely 
in hot water. 

From the aqueous solutions of the Swccinaniates, mineral acids preci- 
pitate succinanilic acid in the crystalline form. 


Succinanilate of Ammonia.—Entangled crystals, soluble with tolerable 
facility in water. 

The acid dissolves in potash. The ammonia-salt does not precipitate 
chloride of calcium, and forms only with a concentrated solution of 
chloride of barium, a slight precipitate which dissolves readily in hot 
water. With ferrous salts it forms a yellowish-white, sparingly soluble 
precipitate; with cupric sulphate, a light blue insoluble precipitate; and 
with nitrate of silver, a white, likewise insoluble precipitate, which 
contains 36-2 p.c. silver, and is therefore C°NH™AgO*. 

The acid dissolves very readily in alcohol and ether, and crystallises 
therefrom. (Laurent & Gerhardt.) 
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{. Sulphosuccinanil. 
C*»N H°S?0® = C(C8H'S*0*)N H?,0?. 2 


Grruarpt & Cutozza. (1853.) V. Ann. Chim. Phys. 47, 129. 


Sulphophenyl-succinamide, Azoture de Sulphophényle et de Succinyle. 


Obtained by the action of chloride of succinyl on sulphophenylamide 
{p. 2387.) 
[(C2NH7S°0! + CSH!O4C? = CYNH9S20% + 2HCL) 


The action begins at 125°; a copious evolution of hydrochloric acid takes 
place between 125° and 145°, but soon ceases altogether and the mixture 
solidifies ; between 160° and 200°, it melts again and gives off more 
hydrochloric acid. ‘When the action is complete, the product remains 
viscid for a long time, but ultimately aggregates into a crystalline mass : 
the addition of alcohol causes it to solidify immediately. 

Deposited from boiling water in snow-white crystals; from the alco- 
holic solution, sometimes in splendid needles several centimetres long, 
sometimes in shortened prisms; sometimes both these forms appear 
together, passing indeed one into the other when the mixture is agitated. 
Melts at about 160°, and when more strongly heated in a small retort, it 
is decomposed, with formation of sulphurous acid, and of certain oils 
which partly solidify on cooling : cyanide of phenyl does not eccur among 
the products of the decomposition. 


ye Bersih Py, re ep erer ye Aegean try 52°60 
HNG Miva sent nesionpheamoigteariers i, aye 5°58 
OF aig eecsite ihadeges iu ivsasnarees EO rere 3°57 
2 AS Sizsciss sda soe thts tiaeeeks i) Baby ee Gey 12°75 
B20 i svsosscae ova oes OS ees 25°50 
CPN iste ae canta BOLE 6. avssantts 100°00 


= N(C!H5S204)(C8H40%). 


Dissolyes sparingly in boiling water; dissolves also in ammonia but 
not immediately; sparingly also in alcohol and ether. 


“|. Sulphosuccinanilic Acid. — 
C*NH"4S?70" = C(C®H'S?0°)AdH4,04. 2 
GrrHarpt & Cutozza. (1853). WM. Ann. Chim. Phys. 47, 129. 
Acide phenyl-succinamique. 
Obtained as an ammonia-salt by dissolving sulphosuccinanil in strong 


ammonia, and evaporating the solution, first at a gentle heat, afterwards 
in vacuo. <A thick syrup is then left, which ultimately solidifies in con« 
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centric silky fibres. Crude sulphosuccinanil may be used in the prepa- 
ration; for when it is dissolved in ammonia, the impurities soon separate, 
and a colourless solution is obtained. 

The Ammonia-salt melts at 165°, giving off a large quantity of 
ammonia, and an oil is obtained which, when dissolved in boiling water, 
yields crystals of sulphophenylamide, It ig very soluble in water; 
dissolves also in alcohol. 


Gerhardt & Chiozza. 


PAULO sre rr es plete Pay ieee AOS On ae we. Ade) 
PINTS acts ech cans 21 Ee (1) ee 10°3 
gL Sood ean 14 or Dy ere 5°2 
a epee eae 32 11°67 

EO ea eae 80 29°20 


CN? H10(NH4)$208,.. 274... 100-00 


The aqueous solution of this salt treated with a few drops of hydro- 
chloric acid, yields splendid needles, which melt between 155° and 160°, 
but have exactly the same composition as the original salt. 

The Stlver-salt C°NHAgO”, is deposited on adding nitrate of silver 
to a solution of the ammonia-salt, in beautiful needles containing 28°7 p.c, 
silyer. (Gerhardt & Chiozza.) 


7. Malanil. 
CN H°0® = C¥(COHIOS NH4AOt.49 


KE, Arppe. Ann. Pharm, 96, 106. 
Phenyl-malimide, Nitride of Phenyl and Malyl. 


Formed, together with malanilide C*N*H0°, by melting a mixture 
of malic acid and aniline; 


CYNH? + C8H°O! — 4HO 


R 


C°NH908 ; 
and : 
2C2NH? + C8H°O! —~ 4HO = C2N2H1608, 


When the fused mixture is kept in a state of gentle ebullition for about 
two hours, a brown syrup is obtained, which solidifies on cooling, and when 
boiled with water, yields a nearly colourless solution of malanil and a 
coloured residue containing malanilide. The solution when evaporated 
yields malanil in the form of a granular mass, still however mixed with 
malanilide, from which it is purified by digestion in hot water and filtra- 
tion. The solution is then further purified by treatment with animal 
charcoal, and evaporated to the crystallising point. 

From a hot concentrated aqueous solution, malanil separates on cooling 
in delicate needles grouped together; also when its alcoholic solution is 
evaporated; sometimes however it forms nacreous lamine, and froma very 
dilute aqueous solution, it is deposited in yery thin iridescent rectangular 
prisms. Melts at 170°, and when heated between two watch-glasses, 
forms a slight mealy sublimate. 
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Arppe 

20: CG eae ethene 120 ka aap 62°80 
IN cnr eeetnene 14 7°33 

Ds ED arcu as 9 EY AGe crivests 4°77 
OO eee 48 25°13 
CPN HIS ccceksskess 201 .... 100°00 


817408 
[= C8NH? + C8H60!0 ~ 4HO N4 Gent ]. 


Malanil boiled with aqueous ammonia is converted into malanilate of 
ammonia. 

It dissolves easily in the strongest nitric acid, forming a deep red 
solution, from which water throws down a nearly colourless, indistinctly 
crystalline body, probably nitromalanil, accompanied by a resinous body 
which is very difficult to separate. The crystalline body dissolves easily 
in boiling water, and the solution on cooling yields fine needles. 

Malanil dissolyes very abundantly in water, alcohol, and ether. 


(Arppe.) 


@. Malanilic Acid. 
O?NH"08 = C"(C8H°0!)AdH404, 9 


Arprr, Ann. Pharm. 96, 111. 


Phenyl-malamic acid. 


Obtained in the form of an ammonia-salt by boiling malanil with 
aqueous ammonia (vid. sup.) The solution of this salt forms with baryta 
a copious precipitate, which, when mixed with a small quantity of water, 
and decomposed, with the aid of heat, by an exactly equivalent quantity 
of sulphuric acid, yields malanilic acid; and from the solution filtered 
while yet warm, the acid crystallises on cooling and may be purified by 
recrystallisation from alcohol. The slightest excess of sulphuric acid 
used in the preparation converts the malanilic acid into malanil; hence it 
is best to use rather less than the equivalent quantity. 

Crystallises in white, faintly lustrous granules, composed of very 
minute needles, and scarcely attaining the size of a pin’s head. Melts at 
145°. Has a very sour taste, reddens litmus, and decomposes carbonates. 
Dissolves readily in water. Its salts are also distinguished by their 
solubility in water. 

The solution of the Ammonia-salt remains clear when mixed with 
lime-water, but is slightly clouded by boiling with potash; with acetate 
of lead, it forms a white precipitate soluble in water; and with sesqui- 
chloride of iron a precipitate of a fine yellow colour. 

The Baryta-salt is very soluble in water and crystallises in spherical 
nodules of a dazzling whiteness; it is insoluble in hydrochlorate of 
ammonia. 

Malanilate of Silver C°NH™”AgO8, forms a white pcecipitate which 
soon becomes coloured by exposure to light; it dissolyes in water, and 
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is deposited from the solution in brilliant scales. Contains 34:19 p.e. 
silver. 
Malanilic acid dissolves in alcohol, and sparingly in ether, (Arppe.) 


‘I. Citraconanil. 
C?N H°04 — C”(C°H50?)NH4,02, 2 


Gorriies. Ann. Pharm. 77, 277. 
Phenyl-citraconimide, Nitride of Phenyl and Citraconyl. 


Preparation. —1, By mixing anhydrous citraconic acid with aniline. 
The mixture becomes very hot, and if kept for some time at the 
temperature of the water-bath, solidifies into a mass of crystals of 
citraconanil. —2, By boiling or concentrating over the water-bath, an 
aqueous solution of citraconic acid mixed with aniline. The tendency of 
citraconic acid in presence of aniline to form this body, is so great, that citraconate of 
aniline cannot be obtained by adding aniline to a solution of citraconic acid or of acid 
citraconate of ammonia. — 3, By distilling a mixture of aniline and mesa- 
conic acid.— 4, By the action of heat on citraconanilic acid. — The 
compound obtained by either of these processes, is contaminated with a 
small quantity of a pitchy substance from which it may be purified by 
crystallisation from boiling water. 


Properties. — Crystallises from its aqueous solution in shining needles, 
which, when they separate from a dilute solution, are often an inch in 
length : they are brittle and easily pulverised; inodorous. The compound 
melts at 96°, forming a colourless oil which sinks in boiling water. Heated 
above 100°, it volatilises readily, and in small quantities may be’sublimed 
without decomposition, being then deposited on the sides of the vessel in 
colourless crystals. When slowly evaporated, it exhales a faint odour 
of roses; but larger quantities of the vapour have a sharp odour which 
excites coughing. The boiling aqueous solution also exhales an odour of 
roses, mixed howeyer with that of aniline, which indicates a slight decom- 
position; from the same cause, a slip of firwood immersed in the solution 
acquires a yellow colour. The solutions of citraconil are not altered by 
chloride of lime. 


Gottlieb. 

VAP CE aN ae EDEN CN CaO ese es Sue ee 70°45 
Ee er reste 14 WY ce: } bleak erent: 7°69 
9H eailecde¥ous tacoma: One, AO ee hes ae 4°91] 
ALO Sa eee oe Lala ee: 16°95 
GN HOt es ae Le eee LOUUOn eo. 100:00 


C10TT404 i 
= C2NH7 + ClH6O3 - 4HO; may be regarded as Siti einay that is, as am- 


monia in which 2 At H are replaced by the biatomic radical C'°H4O# citraconyl, and 
the third by phenyl. 
Citraconanil is sparingly soluble in water. 
VIG Ere. xX? 
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Dissolves in ot! of vitriol at ordinary temperatures, forming a red- 
brown solution, from which it is precipitated by water without 
alteration. 

Dissolves readily in alcohol and ether. (Gottlieb.) 


7. Citraconiodanil. 
C?®NTH®O* = C¥(CMH*O*) N1IH*.07, 9 


GoTTLIEB. Ann. Pharm. 77, 289. 
Lodophenyl-citraconimide. 


Obtained by boiling iodaniline with water and excess of citraconic 
acid. Purified by crystallisation from boiling water. 

Crystallises in slender needles resembling those of citraconanil, but 
smaller and having a slight yellowish tinge. When heated, it melts and 
decomposes, giving off vapours of iodine; a portion, however, appears to 
sublime unaltered. 


Gottlieb. 
Oe: Cie sacseaane eiaseanee 132¢ a ee eee 42°04 
19 areal Ra Ss es 14 <3 4°49 
8 Piieete eo ee Bie pec mee 2-82 
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10}740)4 
May be regarded as N4 Gurpe 


Dissolves spatingly in wate, abundantly in alcohol. (Gottlieb.) 


€. Citracobinitranil. 
C2NS HOY — ee ORT OU Nan tle OF 2 


GotTLieB. Ann, Pharm. 85, 21. 
Citracondinitranil, Dinitrophenyl-citraconimide. 


Obtained by introducing citraconanil in successive small portions into 
a mixture of nitric acid and oil of vitriol, immersed in ice to moderate 
the action, which would otherwise be too violent, and give rise to the 
formation of a resinous product. The solution is then poured into ice- 
cold water, and the precipitated citracobinitranil washed with water, 
dissolved in boiling alcohol, and purified by recrystallisation with the aid 
of animal charcoal. 
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Colourless needles united in concentric groups. Melts when heated, 
and decomposes with a slight explosion. 


Gottlieb. 
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The compound is not attacked by acids; but alkaline carbonates 
decompose it, producing, first an alkaline citracobinitranilate, and after- 
wards binitraniline (p. 292), and an alkaline citraconate. 

Dissolyes very sparingly in water, but abundantly in alcohol, espe- 
cially when hot, (Gottlieb.) 


I. Citraconanilic Acid. 
CYNH™O® = C2(C®H 07} AdHEO4 2 
Gorriies. Ann. Pharm. 77, 280. 


Acide phényl-citraconamique. 


Obtained in the form of an ammonia-salt by boiling citraconanil with 
dilute ammonia for about a quarter of an hour. | If the boiling be stopped 
before that time, the conversion is incomplete; if it be continued much 
longer, the acid is resolved into citraconic acid and aniline. When the 
action is supposed to be complete, the liquid is supersaturated with acetic 
acid, whereby the citraconanilic acid is separated as a crystalline preci- 
pitate, which is washed with cold water and recrystallised from a hot 
mixture of equal parts of ether and 80 per cent. alcohol. The first 
crystals deposited from this solution consist of pure citraconanilic acid; 
the remainder are contaminated with citraconanil. 

Small shining crystals, whose solution has an acid reaction. 


Gottlieb. 
PA C.. cesversaenens ad 132 4 9564235) icnsz. . 64°40 
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12745 10TF40)4 
[= CEN? + CvH§ - 2H0 = N(CoHH(CDHO)} 5 


The acid is very instable; when melted, it is resolyed into water and 
citraconanil, 


pay 
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Heated with water and carbonate of baryta, it yields nothing but 
citraconate of baryta. 

When saturated with ammonia and treated with nitrate of szlver, it 
yields a white precipitate, which blackens when boiled with water, 
forming a red solution which deposits citraconate of silver. 

The acid dissolves sparingly in water, readily in alcohol. (Gottlieb.) 


7. Itaconanilic Acid. 
GAN HO 2 (CU CULM OgAdhTOle 


Gorrities. Ann. Pharm. 77, 284. 
Acide phényl-itaconamique. 


Obtained by mixing aniline with excess of aqueous itaconie acid, 
evaporating to dryness, heating the residue a little above 100°, and crys- 
tallising from boiling water. The whole of the aniline is thus transformed 
into itaconanilic acid. 

Crystallises from the hot aqueous solution in brown shining needles; 
from alcohol in groups of tabular crystals. Melts at 189° with partial 
decomposition, but is much more stable than citraconanilic acid. At 260° 
it is for the most part resolved into water, citraconanil, citraconic acid, 
itaconanilide, and itaconic acid, the two latter products remaining in the 
residue, while the others distil over. Neither the acid nor its salts is 
coloured by chloride of lime. 


Gottlieb. 
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The acid dissolves in water. 

Its salts, whose general formula is C*’NH'’MO®, are much more stable 
than those of citraconanilic acid; but nevertheless are slightly decomposed 
when their solutions are boiled. Mineral acids added to these solutions 
separate the itaconanilic acid in the form of a white crystalline preci- 
pitate. 

An acid ammonia-salt is obtained as a sparingly soluble residue by 
evaporating a solution of the acid saturated with ammonia. It separates 
from a hot aqueous solution in small crystalline groups. 

The soda-salt is obtained by saturating the acid with carbonate of 
soda. It dissolves very readily in water, and the solution yields by 
evaporation a syrupy liquid, whose surface after a while becomes covered 
with a crystalline crust. 


Itaconanilate of Baryta. C”NUHBaO’. —- Obtained by boiling the 
acid with water and carbonate of baryta. The solution, when eva- 
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porated, yields a transparent, colourless, gammy mass, which exhibits no 
trace of crystallisation, even after a considerable time. The salt is very 
soluble in water. Dried at 170°, it contains 28-08 p.c. baryta. 

Ltaconanilate of Lead forms a white curdy precipitate, resembling 
chloride of lead; when left for some time in the liquid, it arranges itself 
in beautiful crystalline geodes. 

Itaconanilate of Copper, C*’NH™Cu0%, is obtained by mixing the 
solution of the soda-salt with sulphate of copper, in the form of a pale 
blue crystalline precipitate containing water, which it gives off only at a 
high temperature. At 160°, the salt assumes a bright bluish green 
colour, and is then found to contain 16°84 p.c. of cupric oxide. 

Ltaconanilate of Silver. — White crystalline precipitate, which dis- 
solves in boiling water somewhat copiously, though with slight reduc- 
tion, and crystallises on cooling in broad shining needles. 


Gottlieb 
ODI Cae he 132 LE310 ee. 42°47 
Newell Reco edad 14 4°48 
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By repeated crystallisation, this salt suffers a peculiar alteration, being converted 
into porcelain-like granules of another salt which has not been further examined, 


The acid dissolves in alcohol more freely than in water, 


€. Citracobinitranilic Acid. 
C”?N?H°O" = Gr CTE OyAdx2H20% 2 


GoTTLIEB. Ann Pharm. 85, 24. 


Citracondinitranilsiure, Acide dinitrophenyl-citraconamique. 


Obtained as a soda-salt by boiling citracobinitranil with a dilute solution 
of carbonate of soda, care being taken not to continue the ebullition too 
long, because the anil would then be resolved into binitraniline and 
citraconic acid (p. 323). On adding hydrochloric acid to the liquid after 
cooling, citracobinitranilic acid separates in the form of a yellow crystalline 
precipitate, which, when several times recrystallised from alcohol, forms 
broad, nearly colourless needles, contaminated however with a dark yellow 
substance which is very difficult to separate. 

Silver-salt, C’N°*H’AgO™. — Precipitated on adding nitrate of silver 
to a solution of the acid neutralised with ammonia, in the form of a pale 
yellow precipitate composed of crystalline scales. When dried in vacuo 
over oil of vitriol, it contains 27°60 p.c. silver, the formula requiring 
26°86 p.c. (Gottlieb.) 
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{| Amidonitrocitraconanil. 
CO”N?H°08 = C¥(C?H*°O?)N X Ad H?,O”, q 


Gottiies, Ann. Pharm. 85, 86 


Citraconazophenylimide. 


Formed, together with a small quantity of amidonitrocitraconanilie 
acid, when a solution of amidonitraniline in excess of aqueous citraconic 
acid is evaporated over the water-bath. A crystalline, sparingly soluble 
residue is then obtained which consists chiefly of amidonitrocitraconanil, 
and may be freed from adhering acid by washing, first with water and 
then with dilute ammonia. The residue dissolved in alcohol yields the 
compound, on cooling, in slender, loose, needle-shaped, sulphur-yellow 
crystals, which may be purified by recrystallisation from alcohol. 


Dried at 100°. Gottlieb. 
OR Caine 2 ee oR E a ae 132 ate a earns 53°48 
SN ies 42 17°00" 16°94 
EA ct sanicipatecces 9 BOA us aies fap 
i A eRe eee NE eon 64 05°00 6 ay 25°83 
CPN nee 247 7. LU U0 nae A OUe 


This compound melts when somewhat strongly heated, and decom- 
poses quickly at a few degrees above its melting point, giving off acid 
vapours and leaving a carbonaceous mass. The fixed alkalis decompose 
it slowly. Ammonia dissolves it at the boiling heat, and acids added to 
the solution after cooling separate crystals, which appear to consist of 


the original compound. 
It dissolves with tolerable facility in alcohol and ether. (Gottlich.) 


{. Pyrotartanil. 
C#NH"0! = C”(CH'0?)NH4,0%4, 


Arpprt. Ann. Pharm. 90, 188. 


Pyrotartranil, Phenyl-pyrotartrimide, Nitride of Phenyl and Pyrotartryl. 


Preparation. When crystallised pyrotartaric acid is fused with 
aniline, and the mixture kept for about ten minutes at a temperature a 
few degrees above that of boiling water, a thick brown viscid mass is 
obtained, consisting chiefly of pyrotartanil, which solidifies gradually on 
agitation. It is dissolved in boiling water, best with addition of alcohol, 
the solution treated with animal charcoal, and then left to crystallise. 


Properties. Pulverulent crystalline precipitate composed of micros- 
copic needles. It is tasteless and inodorous. Melts at 98°, and when 


PYROTARTONITRANIL. Sy 


immersed in boiling water, is converted into an oil which solidifies on 
cooling, in a erystalline mass unctuous to the touch. Volatilises without 
decomposition and sublimes withztolerable rapidity at 140°, but does not 
boil till it is heated to about 300°, at which temperature it suffers partial 
decomposition, but sublimes for the most part unaltered. — Very impure 
pyrotartanil may thus be purified by slow distillation. 


Arppe 
BOC Ge een 132 69:84 ....... . 69°81 
ry eee 00h ie id 741 
THe ee 11 go ©). 5°92 
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INTI6N)2 
[= CENH7 + C°HSO’ — 4HO = N {ese 


Strong nitric acid converts it into pyrotartonitranil. 

Tt dissolves in cold aqueous alkalis without alteration, but when 
heated is converted into pyrotartanilic acid. By fusion with hydrate of 
potash or soda, it is resolved into aniline and pyrotartaric acid. 

Dissolves but sparingly in water, even at the boiling heat, but readily 
in alcohol and ether. The addition of alcohol greatly increases the solvent 
power of water for this compound, without preventing its separation as 


the liquid cools. (Arppe.) 


‘|. Pyrotartonitranil. 
C#NIH!O8 = C#(O"H'03N XH°.Q?.? 


Arprr, Ann. Pharm. 90, 144. 
Pyrotartronitranil, Nitrovhényl-pyrotartrimide. 


Obtained by dissolving pyrotartanil in very strong nitric acid and 
precipitating by water. It then separates in the form of an oil, which 
gradually solidifies and may be purified by crystallisation from boiling 
alcohol. 

Long needles united in spherical groups. Melts at 155°, and solidifies 
ina crystalline mass at 153°. Volatilises without decomposition when 
carefully heated. 


Arppe 

AA, Oe eee ee eee 132 Sy sia” ft aaa 56°35 
FR ae ee, ae 28 11°97 
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The compound when boiled with ammonia is converted into pyrotar- 
tronitanilic acid; the same product is formed by the action of the fixed 
alkalis, but is then further readily transformed into A-nitraniline (p. 288). 

Nearly insoluble in water, but dissolves in alcohol and ether. (Arppe.) 


. Pyrotartanilic Acid. 
CONTI Or CCUM Oj Aan. } 


Arppre, Ann. Pharm. 90, 141. 
Pyrotartranilie acid, Acide phenyl-pyrotartramiqué. 


Formation. 1. By the action of aniline on anhydrous pyrotartaric 
acid. — 2. By the action of aqueous fixed alkalis on pyrotartanil. 


Preparation. — When aniline is added by drops to anhydrous pyro- 
tartaric acid (the watery oil obtained by distilling the hydrated acid may 
be used for the purpose), the mixture becomes hot, and solidifies in a 
crystalline pulp, which, when sufficient aniline has been added, breaks 
up and becomes nearly dry. It may be purified by solution in 20 or 24 
parts of boiling water, or better in aqueous alcohol, with addition of 
animal charcoal. 


Properties. Bulky crystalline mass, consisting of shining crystalline 
needles, which, when they separate from a somewhat dilute solution, are 
arranged in stellate groups, and appear under the microscope to have the 
form of rectangular prisms with the terminal faces perpendicularly set. 
May be heated to 140° without loss of weight; melts at 147°, giving off 
water at the same time, and being partially converted into the more 
fusible pyrotartanil; hence the acid, after being once fused, melts at 140°, 
It is very permanent and reddens litmus paper. Does not give the reac- 
tion of aniline with solution of chloride of lime. It is decomposed by an 
excess of boiling potash-ley. 


Arppe. 
PDD OE aie Higd 9 D 1325 tee" VOS97 7 lta Jools eae ao Go 
Be onc aieeiecs taney. Lan eo, 6°76 
IPs hd We aa Ae PEA aes os ncneeaes 6:54, 6°32 
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[= CENH? + C’H*08 - 20 = NCOP OH(CEE) 62; 


Combinations. Dissolves in water rather more easily than pyrotar- 
tanil. 

Combines with bases, and decomposes carbonates, but is precipitated 
from its own salts by acetic acid. The pyrotartanilates of the alkalis and 
earths dissolve very readily in water. The solution of the ammonia-salt 
does not precipitate the chlorides of barium and calcium, or lime or 
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baryta-water. With sulphate of zinc, it forms a cloud after some time 
ouly; with sesqwichloride of tron, an orange-yellow precipitate; with sul- 
phate of copper a bluish green;. and with mercuric chloride a white 
precipitate. 

The Ammonia-salt is obtained by boiling pyrotartanil with ammonia. 
It dries up to a radiated mass. Dissolves easily in cold water, but when 
boiled with water, it is decomposed and gives up its ammonia. 

The Potash-salt resembles the ammonia-salt and dissolves very readily 
In water. 

The Soda-salt dries up to a confusedly crystalline mass. 

The Baryta-salt, when left for some time in the drying chamber, takes 
the form of crystalline grains. 

The Lime-salé forms dull silky needles. 

The Zead-salt forms a white precipitate which becomes glutinous by 
boiling, but when left to itself, acquires a granular and crystalline 
character, and then requires a rather high temperature to melt it. It 
dissolves in boiling water and in acetate of lead. 

The Silver-salt, C®N?H’AgO‘, is precipitated as a white pulverulent 
body, whjch dissolves in water_and separates by evaporation in small 
round crystalline masses of the same composition. Contains 34°36 p. ¢. 
metallic silver. 

Pyrotartanilic acid dissolves readily in alcohol and is precipitated 
from the solution by water in the crystalline state. Dissolves readily 
also in ether. (Arppe.) 


7. Pyrotartonitranilic Acid. 
C2N?H"0" = C?(OH'0")AdXH3,0! 1 


ArprE. Ann. Pharm. 90, 145. 
Pyrotartronitranilic acid, Acide nitrophényl-protartramique. 


Preparation. By the action of alkaline carbonates on pyrotartoni- 
tranil. When that substance is introduced into a rather dilute and 
boiling solution of carbonate of soda, a yellow solution is formed which 
en cooling deposits crystals of A-nitraniline (p. 288), but retains pyrotar- 
tonitranilate of soda, from which the acid may be precipitated by nitric 
acid. It is thus obtained in yellow flakes, which may be purified by 
boiling with animal charcoal and recrystallisation. 

From a saturated solution it is deposited in microscopic rhombic 
tables with angles of 60° and 120°. It melts at a little above 150°. 


Dried over oil of vitriol. Arppe. 
A Sn ae eres, Ate 1328 Oe oo elon 52°46 
Del BR DRE ERs: lS eee nS ap 
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Pyrotartonitranilic acid is converted by boiling with alkaline car- 
bonates into P-nitraniline. 
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It dissolves very sparingly in water, 

It is a very feeble acid, not capable of decomposing carbonates, Some 
of its salts are very unstable, others uncrystallisable. 

The ammonia-salt dries up to a syrup. 

The Potash-salt scarcely exists in the solid state, for the solution of 
the acid in potash is easily decomposed and acquires a deep yellow 
colour. 

Silver-salt. C?N?HUAgO”. — Crystalline flakes containing 30°13 p.c. 
silver. 

The acid dissolves easily in alcohol and ether. (Arppe.) {. 


Amaniline. 
C2N HH" at O”(CMH") N Hé. H?’, 


A. W. Hormann. Ann. Pharm. 74, 153; Chem. Soc. Qu. J. 3, 297, 
Mylanilin, Amylaniline, Amylophenylamine.—Formation (p. 254). 


Preparation. 1. A mixture of aniline and bromide of amyl is set 
aside at the ordinary temperature for several days; the mother-liquor, 
consisting of amaniline and bromide of amyl, decanted from the 
resulting crystals of hydrobromate of aniline; and the bromide of amyl 
distilled off : 


2C2NH’ + C!HUBr = C2NH’7,HBr + C2NH", 


2, A mixture containing a larger quantity of bromide of amyl is heated 
in the water-bath; the excess of bromide of amyl removed by distillation; 
and the remaining hydrobromate of amaniline decomposed by potash, 
whereby the amaniline is separated in the form of an oil, which may be 
purified by solution in ether, agitation with water, and evaporation of the 
ether. 


Properties. Colourless oil, which boils steadily at 258° (therefore only 
318° higher than ethaniline), has an agreeable odour like that of roses 
at ordinary temperatures, but an offensive odour of fusel-oil when 
heated. 


Hofmann. 
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(C?H°)(C°H")H,N. (Hofmann.) 


Heated with bromide of ethyl to 100°, it is converted into hydro- 
bromate of ethamaniline, and with bromide of amyl into biamaniline : 
C2NH” + C*H°Br = C*NH*HBr; 


and : 
C2NHY + CYHUBr = C2NH”,HBr. 


ETHAMANILINE., Ook 


Its compounds with hydrobromic, hydrochloric and oxalic acids, form 
beautiful crystals, which have a fatty lustre, dissolve sparingly in water, 
and when heated with water, rise to the surface in the form of an oil 
which solidifies on cooling. — The chloroplatinate is precipitated in tho 
form of an unctuous mass, which crystallises only after a considerable 
time, and when a portion of it has suffered decomposition, (Hofmann.} 


Methamaniline. 
C4AN HY a 0#(C*’H™)(62H®) NETH. 


Formemylaniline,  Methylamylaniline, Methylamylophenylamine = 
CP H5,CH,C2H3,N, according to Hofmann. 


Produced in the distillation of metethamaniline. 

Oil having an agreeable odour. 

The chloroplatinate is a crystalline precipitate which contains 15°81 
p.¢. platinum, and is therefore C4NH®,HCl + PtCl. (Hofmann, dn. 
Pharm. 79, 18.) 


Ethamaniline. 
C*#N H?! —- bb Ohare (C*H®) N rT, H?, 


A. W. Hormann. (1850.) Ann. Pharm. 74, 156, Chem. Soc. Qu. J. 
3, 299. 


Vinemylanilin, Ethylamylaniline, Ethylamylophenylamine. 


Preparation. — A mixture of amaniline and excess of bromide of 
ethyl (vid. sup.), or of ethaniline and excess of bromide of amyl (p. 306), 
or of iodide of amyl, which acts most quickly, is heated in the water- 
bath for two days, and the alkaloid separated from the crystallised 
hydrobromate of ethamaniline in the ordinary way. 


Properties. — Colourless oil, boiling at 262°, therefore only 4° higher 
than amauiline. 

The Hydrobromate and Hydrochlorate of Ethamaniline erystallise. 
The former is resolved by distillation into ethaniline and bromide of 
amyl : 


C*°NH2, HBr = CNH! + CH" Br. 


The Chloroplatinate is precipitated in the form of an orange yellow 
viscid liquid, which solidifies in crystals fusible at 100°. (Hofmann.) 
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Hofmann. 
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Biamaniline. 


C®NEPT = 0"(0"H")NH3,H?, 


A. W. Hormann. (1850.) Ann. Pharm. 74, 155; Chem. Soc. Qu. J. 
3, 298. 


Bimylaniline, Diamylaniline, Diamylophenylamine. 


Amaniline heated for two days in the water-bath with excess of 
bromide of amyl, yields crystals of hydrobromate of biamaniline (vd. 
sup.) from which the base may be separated in the usual way. 

Oil, boiling between 275° and 280°, and having the odour of 
amaniline. 

Its salts are nearly insoluble in water, so that when the base is 
heated with dilute hydrochloric or sulphuric acid, the resulting salt rises 
to the surface in the form of an oil, which on cooling solidifies in a crys- 
talline mass having a fatty lustre. — The platinum-salt is precipitated, on 
mixing the hydrochlorate with bichloride of platinum, in the form of a 
yellow oil which quickly solidifies in a brick-red crystalline mass; alco- 
holie solutions immediately yield crystals. 


Hofmann. 
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= C?H*(CH")2,N. (Hofmann.) 


Metethamaniline. 
C2N Hs — Cri (Cad oI aa (C*H®)(C?H°)N He H?. 


A. W. Hormaxn. Ann. Pharm. 79,18; Chem. Soc. Qu. J. 4, 319. 


Formevinemylanilin. (Gm.)—Supposing it to contain 1 H more, it will be 
Met/ ylethylamylophenylammonium = C”H°,C°H",C4l°,C?H3,N.  (Hofmann.) 
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Known only in combination with water and with hydriodic acid. 

The clear mixture of ethamaniline CCH") (C'H®) NH®, with iodide 
of methyl C?H°I, heated in a sealed tube in the water-bath, separates 
into two layers, the lower of which continually increases, and on cooling, 
solidifies as a mixture of hydriodate of metethamaniline and hydrio- 
date of ethamaniline. By dissolving the mass in water; setting the solu- 
tion aside, and separating it from the undecomposed iodide of methyl; 
digesting the solution with oxide of silver; filtering from the iodide of 
silver and excess of oxide of silver, and the separated ethamaniline 
(which is insoluble in water), — a solution of metethamaniline is obtained; 
and this, when evaporated, leaves a hydrate, which is resolved by distilla- 
tion into water, olefiant gas and methamaniline ; 


C3NH,2HO = 2HO + C!H! + C4NH. 


The chloroplatinate is a pale yellow, non-crystalline precipitate which 
contains 24°11 p.c. platinum, and is therefore C*N HHA + PtCr, 
(Hofmann. ) 


Ethaniline-urea. 
C8N2HO? = C2(C!H')Cy AdH3,H?0* 4 


Worrz. (1851.) Compt. rend. 32, 417. 
Phenyethyl-urea = C2N2(C?H5)(C4H?)H?O?, 


- The solution of aniline in cyanuric ether, (ix 459), the formation of 
which is attended with great rise of temperature, solidifies on cooling in 
a crystalline mass : 


C2NH7 + CSNH5O? = C8N?H?O?, 


The compound is slowly decomposed by potash into aniline, ethyl- 
amine and carbonic acid. (Wurtz.) 


ClN2HPO? + 2KO + 2HO = C2NH? + C!NH? + 2(KO,CO*). 


®. Valeranilide. 
C2NH"0? = C(C"H"0")N HH? ? 


Cutozzs, (1852.) NM. Ann. Chim. Phys. 39, 201. 
Phenyl-valeramide. 


Obtained by the action of anhydrous yalerianic acid upon aniline. 
The mixture of the two substances becomes very hot, and after a while 
solidifies in a mass of beautiful crystals of valeranilide, which may be 
purified by recrystallisation from boiling alcobol. 
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Fine needles or elongated lamin», having a strong lustre, and often of 
considerable size. By spontaneous evaporation of its solution in a mix- 
ture of alcohol and ether, it is obtained in lengthened prisms formed by 
the aggregation of a number of smaller crystals. Sometimes, when it 
separates from a solution in boiling dilute alcohol, it takes the form of 
oily drops, which remain fluid for several hours, even after the liquid has 
completely cooled, but, on the slightest agitation, solidify in a mass of 
slender needles. The compound melts at 115°, and distils for the most 
part unaltered at a temperature above 220°. It iy but very slowly 
attacked by caustic potash, even at a boiling heat; and it is only by fusion 
with hydrate of potash, that an appreciable quantity of aniline can be 
separated from it. 


28. Ch isesdectacaereeunctistss.sa ABZ | szddbiass.s 74°58 
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= N(C?H°)(C!’H°0?)H = nitride of phenyl, valeral and hydrogen. 


Dissolyes sparingly in boiling water, readily in alcohol and ether. 


4. Biphenaniline. 
C°4N HS a C' CP HN HSH, 


A. Géssmann. Ann. Pharm. 100, 57. 
ZTriphenylanine. 


Formation and Preparation. By the distillation of sulphite of cin- 
namyl] and ammonium (C*H’0, NH*O, 280’), with hydrate of lime. 


[2C8H’70 + 2NH4O = C3NH 4. 4HO + NH3.] 


The distillate, which consists of a dark yellow oily liquid and a watery 
ammoniacal liquid containing the biphenaniline, is boiled with carbonate 
of soda or dilute potash-ley, till all the ammonia and volatile hydrocar- 
bon, &e., are expelled; the fixed alkali removed by repeated washing, 
with diminishing quantities of hot water; and, after the water has been 
separated as completely as possible by decantation, the oily base is 
distilled in a slow stream of hydrogen, the temperature being kept low at 
first to evaporate the water, and the base afterwards distilled off between 
140° and 150; this temperature should be kept up as long as possible, 
since the base decomposes at higher temperatures. 


Properties. Colourless oily liquid, which, on exposure to the air, 
becomes yellow at first, and afterwards red. Boils between 140° and 
150°. 


~ 
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Combinations. Biphenaniline dissolves sparingly in water, forming an 
alkaline solution. 

The salts are very unstable, all of them, excepting the platinum-salts, 
decomposing spontaneously on exposure to the air, either in aqueous or 
in alcoholic solution. 


fTydrochlorate of Biphenaniline. — When strong hydrochloric acid is 
added to pure biphenaniline, the base remains oily at first, but, on addition 
of alcohol of 95 per cent. suddenly solidifies and forms a crystalline salt, 
which may be purified by washing with absolute alcohol. Shining lamina, 
having a slight tinge of red, ‘Tolerably stable when protected from air 
and moisture. Dissolves easily in water and common alcohol, less easily 
in absolute alcohol and anhydrous ether. 


Chioroplatinate of Biphenaniline. — Separates on mixing the alcoholic 
solution of hydrochlorate of biphenaniline with a moderately strong and 
neutral alcoholic solution of bichloride of platinum, as a dark yellow, 
bulky, flocculent precipitate, which may be washed with alcohol of 
95 p.c. The salt is permanent in the air. It dissolves in alcohol of 75 
to 80 p.c.: and separates when the solution is evaporated over oil of 
vitriol, in brown crystals belonging to the regular system and having a 
glassy lustre. 


GGéssmann (mean). 
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Biphenaniline with Bichloride of Platinum. — Separates as a bulky 
precipitate, when an alcoholic solution of the base is mixed with an alco- 
holic and perfectly neutral solution of bichloride of platinum. Has a 
somewhat brighter colour than the chloroplatinate, and dissolves in the 
same manner in water and in hydrated alcohol. Absorbs moisture from 
the air when recently precipitated; but remains unaltered after drying. 


Géssmann (mean). 


Bo" Crise aletaratae da ateerse 216°0 OZ0S a ayo, ieee 52°22 
INS srasaseanent terion 14:0 3°38 

BG Eb) Wa iadinensved ives 15°0 OS Estes 3°88 

| Geeerrereeerrs ct) | eer 99°0 23°80 ssiccss 23°39 
BOL seshanssnnsdtte eens chaiad 70°8 17°12 
CONE, PECHscstets.cosess 414°3 ... 100-00 


May be regarded as dichloride of platinotriphenylammonium = CNH 5Pt,CL, or 
Ho 


as chloride chloroplatino-triphenylammonium = CEN} BCI Lcl. 


Biphenaniline combines also with mercuric chloride and nitrate of 
silver, The mercury-compound crystallises in lamine, but decomposes 


- 
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on recrystallisation. The silver-compound is but slightly crystalline and 
soon changes colour from yellowish white to brown. 


Oxalate of Biphenaniline. — Crystallises in needles which absorb 
moisture from the air. 
Biphenaniline dissolves readily in alcohol and ether. (Gdssman.) 


{. Biphenethaniline. 
CN H? — Oe CoE) C2 et a tata 


GOssMANN. Ann. Pharm. 100, 65. 


Supposing it to contain] H more, it may be regarded as Ethytriphenylammo- 
nium = (C4H*)(CYH®)8N. It is not known in the separate state. 


Obtained as an hydriodate by the action of an excess of iodide of 
ethyl at 100° on biphenaniline; the action takes place also at common 
temperatures, but more slowly. 

The hydrate is obtained by treating the alcoholic solution of the 
hydriodate with oxide of silver, filtering, removing a small portion of 
dissolved oxide of oilver by hydrochloric acid, and mixing the alcoholic 
solution with a small quantity of water. The base then separates in the 
form of an oily liquid, which dissolves sparingly in water, easily in 
alcohol; does not change colour in solution at ordinary temperatures; but 
is decomposed when its aqueous solution is boiled, depositing oily drops. 
It has a strong, but agreeable bitter taste, no smell, and a strong alkaline 
reaction. Its solution, as well as that of the hydrochlorate, exhibits 
distinct fluorescence. It dissolves oxide of silver, and combines also with 
acids forming salts which seem to be all liquid. 


Chloroplatinate. — Precipitated in yellow microscopic crystals, when 
neutral bichloride of platinum is added to a moderately concentrated 
solution of the hydrochlorate. Dissolyes in water, and separates in the 
crystalline form by spontaneous evaporation. When boiled with a 
quantity of water not sufficient to dissolve it, it melts into a resinous 
mass, which exhibits a distinct crystalline fracture. The crystals become 
darker and lose their lustre between 90° and 100°, but do not undergo 
any further alteration at 120°. 


Dried at 120°. Godssmann (mean). 
HUY, ED eae ne Ot eee 240: W..,.- 000208 ieee 9-96 
{an PPE ah te ep Ce eae Ae 2°91 
2 BEA Mere seceitas iviesiacetseascseryevss 20°0 Oy cece 4°19 
EU avesecesckarasopnoncattemettssscs 99°0 20°D0 Meee. 20°78 
oe ELIE eS 2 a 106°2 . R225 ee 21°80 
CUN BS CLs SPEOP 5, sess 479°2 100-00 


= CONH*C1,PtCl. (Géssmann.) J. 
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Conjugated Compounds of 2 At. C®NHS or a similar Nucleus. 


The nucleus contains 24 C and 12 H or other substances. 


Azobenzene. 
C#N?2H?2, 


MirscHeruicH (1884). Pogg. 32, 224. 
ZININ. J. pr. Chem. 36, 93. 


Azobenzid, Azobenzol, Stickstoffbenzid, Azodifune. 


Preparation. 1. In distilling a mixture of the alcoholic solutions of 
nitrobenzene and potash, a red liquid passes over towards the end, which, 
on cooling solidifies in a crystalline mass. This mass is pressed between 
paper and recrystallised from ether. (Mitscherlich.) —2. The mixture 
of azobenzene and aniline obtained by the dry distillation of azoxibenzene 
is freed from the greater part of the more volatile aniline by fractional 
distillation, pressing the residue between paper, and crystallising it from 
alcohol. The small quantity of azobenzene which passes over with the 
aniline, separates as a heavy oil when the aniline is dissolved in hot dilute 
sulphuric acid. (Zinin.) —@ 8. When nitrobenzene is treated with iron 
turnings and acetic acid, as in Béchamp’s process for the preparation of 
aniline, but with the proportion of iron considerably greater than that 
which Béchamp recommends (viz. 3 pts. iron to 2 pts. nitrobenzene and 
2 pts. acetic acid, p. 247), the first portion of the distillate consists prin- 
cipally of aniline mixed with a small quantity of nitrobenzene, but the 
last third is a dark red liquid which solidifies in the neck of the retort 
and in the condensing tube as a beautifully crystallised mass of azoben- 
zene. ‘The best product is obtained by using 3 pts. of iron to 1 pt. of 
nitrobenzene and 1 pt. of acetic acid. The red crystalline mass is washed 
with hydrochloric acid to remove adhering alcohol, then with water; 
dissolved in boiling alcohol; and the red crystalline laminz which sepa- 
rate on cooling, again dissolved in alcohol and recrystallised. (A. Noble, 
Chem. Soc. Qu. J. 8, 292.) —4. Benzidine treated with nitrous acid 
vapours is converted into azobenzene. (Noble). ¥. 


Properties. Large red crystals which melt at 65°, boil at 198°, and 
distil without decomposition. (Mitscherlich.) 


Mitscherlich. Noble. 
: a. > 
DAG rere ee VAaae ee eel Fone VOPT Gee seabed dynsoncutio oe 
ps Vn Poe a OS ee liom eee 14°95 
ORE iy ot LO es OM hal eae Fyio4 Oe esae OF esas 5°78 
C2#4N2H10....... TScera LOG; O0NT . 99°56 


a, prepared by (3); &. by (4). 
VOL. XI. Z 
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Decompositions. 1. Its vapour passed through a red-hot tube decom- 
poses without explosion. (Mitscherlich.) — 2. Its orange-yellow solution 
in cold fuming nitric acid, becomes heated, soon assumes a blood-red 
colour, then gives off red vapours, and solidifies in a pulpy mass of 
yellowish-red needles (sparingly soluble in hot nitric acid). This mass, after 
being separated from the mother-liquor and dissolved in boiling alcohol, 
separates into small rhombic tables (binitrazobenzene, according to Laurent 
& Gerhardt) having an aurora-red colour and almost metallic lustre, 
which separate on cooling and dissolve but slowly in alcohol and ether,— 
and dull straw-coloured slender needles (nitrazobenzene, according to 
Laurent & Gerhardt) which remain dissolved in the alcohol. (Zinin.) — 
8. Oil of vitriol boiled with azobenzene gives off sulphurous acid and 
deposits charcoal. (Mitscherlich.) — 4. The aurora-red solution in alco- 
holic ammonia, on being saturated with sulphuretted hydrogen, gradually 
assumes a light yellow colour, and as it cools, deposits a considerable 
quantity of large white lamine. These crystals dissolye when heated 
with the liquid, and the black-brown solution when boiled, deposits a 
large quantity of sulphur-powder, assumes a light red colour, and, after 
being decanted from the sulphur, yields on cooling, yellowish-white 
needles and lamine of benzidine, whilst an aurora-red mother-liquor 
remains. (Zinin.)—Azobenzene may be distilled over potash or lime 
without decomposition (Mitscherlich); its vapour is not decomposed by 
potash-lime at 250°. (Laurent & Gerhardt.) 


Combinations. Azobenzene dissolves very sparingly in boiling water, 
the solution becoming turbid as it cools. 

From its solution in strong sulphuric or nitric acid, it is precipitated 
by water. 

It dissolves very sparingly in strong hydrochloric acid, and in aqueous 
ammonia or potash. 

It dissolves abundantly in alcohol and ether, and crystallises as the 
solution evaporates. (Mitscherlich.) 


Benzidine. 
C4AN2H 12 — CH NAT TT? 


ZINN. (1845.) J. pr. Chem. 36, 93. 


Funidin. 


Preparation. Sulphuretted hydrogen is passed to saturation through 
the avrora-red solution of azobenzene in alcohol saturated with ammo- 
niacal gas; the liquid, which has become light yellow, is boiled for some 
time, whereupon the white crystalline laminz which have formed, dissolve, 
with black-brown colour; and the liquid, which ultimately acquires a hight 
reddish-yellow colour, is decanted while hot from the copious precipitate of 
sulphur-powder, and then cooled, whereupon it yields yellowish-white 
laminz of impure benzidine, which acquire a deeper yellow colour when 
kept in a close vessel, and when examined by a lens, appear to be mixed 
with aurora-red needles and yellow granules. It is therefore dissolved in 
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boiling aleohol; moderately dilute sulphuric acid added, as long as any 
white powder of sulphate of benzidine is precipitated; and this precipitate 
washed with cold alcohol, till the liqnid runs through colourless; then 
dissolved in boiling dilute ammonia; and the scales of pure benzidine 
which are deposited as the filtrate cools, are dried in vacuo over oil of vitriol. 
Benzidine may also be obtained from azoxibenzene and hydrosulphate of 
ammonia. (Laurent & Gerhardt.) 


Properties. Snow-white scales having a silvery lustre. Becomes 
somewhat duller at 100°; melts at 108°, forming ‘a nearly colourless 
liquid, which at 108° or 112°* solidifies into a brownish-white erystalline 
mass. Inodorous; its solutions have a biting peppery and bitter alkaline 
taste; permanent in the air. 


Dried in a stream of air at 100°. Zinin. 

gs CApSh A Me da one Ae tad, 28IBGe ks. 78°02 

DOIN ice err ro er ac. 20> 8.09 EL ee Ue 14°79 

PELs Ba cee ae ae an La pence me OD 2a) tee 6°66 
nec ee er Pe a Bere See ees gt 

Crake fe... 184? en M0: 00m 99°47 


Decompositions. 1. Benzidine heated above its melting point turns 
brown, begins to boil, and sublimes partly undecomposed, partly in 
resinous decomposition-products, and leaves a residue of charcoal. — 
2. The aqueous or alcoholic solution of benzidine or its salts, assumes a 
red-brown colour when chlorine gas is passed through it, often however 
after previously exhibiting an indigo-colour; becomes turbid; and deposits 
a large quantity of a crystalline powder nearly insoluble in water, more 
soluble in alcohol. —8. Its brown-red solution in strong nitric acid 
assumes a lighter colour and gives off nitrous fames when heated, and 
afterwards yields with water red-brown flakes, sparingly soluble in 
alcohol, together with a supernatant yellow liquid from which ammonia 
still throws down a considerable quantity of brown flakes, imparting at 
the same time a blood-red colour to the liquid.— 4. Nitrous acid converts 
it into azobenzene. (Noble.) 


Combinations. Benzidine dissolves very sparingly in cold water, but 
so abundantly in hot water, that a solution saturated while hot solidifies 
in a solid pulp on cooling. 

It forms with acids, white, easily crystallising salts, which are pre- 
- cipitated by caustic ammonia and potash or their carbonates,—Assuming, 
as is here done, with Laurent & Gerhardt (Compt. chim. 1849, 166) that benzidine 
= C4#N?H®, and not, with Zinin, that it is C2NH6§, all its salts must be regarded as 
bi-acid. 


Phosphate of Benzidine. — Ordinary phosphoric acid added to a dilute 
aqueous solution of benzidine, throws down small nacreous scales, and 
from the concentrated solution a slightly crystalline powder. The salt is 
as little soluble in water as the sulphate. 


Sulphate of Benudine.—a. Bi-acid.— Precipitated by sulphuric acid 
from a very dilute aqueous solution of benzidine, in the form of a dull 


* One or other of these numbers must be a misprint in Zinin’s paper. 


Z2 
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white powder, and from a still more dilute solution in nacreous micro- 
scopic scales. Nearly insoluble in water and in alcohol. 


Dried at 100°. Zinin. 

1 Rete eer ne ks 144 DISD bisnviss 50°64 
DN TS carhoutensemacareemae en ay Oo 
ED : Been ee 14 4°97 

FB N Dred nln stride 29 16 i eae he 9°10 

2 Sartore oe a 80 rt SY fee DE ee 28°47 


C#N?7HY 2HO;28O0? 282 si. 100°00 


b. Hyperacid. —The yellowish solution of benzidine in cold or 
slightly heated oil of vitriol, remains liquid even in the cold, but ona 
slight addition of water, crystallises at ordinary temperatures in a 
radiated mass, and on a larger addition of water, solidifies in a pulp 
consisting of the pulyerulent salt a. 


Hydrochlorate of Benzidine. — Crystallises from water or alcohol in 
white, nacreous, rhombic laminz, which are not altered by exposure to 
the air, or by a temperature of 100°; but, if exposed to the air in contact 
with ether or acids, acquire a dirty green colour, and lose their crys- 
talline form. 


Zinin 

Pe ORE ope tas Jee a 144°0 5G:08 Tiecnccs. 56°12 
TIN ait cesasetseeseates 28°0 10°90 

Vl & Diy co Se mee 14:0 5°45 564 

Fed) Faia cone AE A a 70°8 7H as as 0, os 27°28 
CANHY ZAC a 5200 8a. 410000 


Nitrate of Benadine. — The solution of benzidine in warm dilute 
nitric acid, yields on cooling thin right-angled lamin, permanent in 
the air. 

Benzidine forms with protochloride of mercury a double salt having 
the form of white shining laminx easily soluble in water and alcohol. 

Chloroplatinate of Benzidine.— The yellow crystalline precipitate 
which an aqueous or alcoholic solution of hydrochlorate of benzidine 
forms with bichloride of platinum. This precipitate when heated with 
water is decomposed at the boiling heat, but not below; it is also decom- 
posed by alcohol, especially when hot, and still more quickly by ether, 
and converted into a dark violet powder. It dissolves sparingly in 
water, and scarcely at all in alcohol or ether. 


Dried in vacuo over oil of vitriol. Zinin. Noble. 
FR | OS ae aa eh att i fl Ra Se ee 4o 
Pe Weel reg ay NE RS COO ee 4 OU 
LAs... nie, Tee 14°0 : Ppp) 
PRN ty dae Ee eek A ee RE 198:0 9.5 033°19 99,70 83°03) 42 083409 
i et) Pere Un ee ee 2L2°4 35°62 


C7N7HY 2HCI + 2PtCP.:. 596°4  ..:. 100-00 


Acetate of Benzidine.—White, shining, thin, elongated lamine, easily 
soluble in water and alcohol. 


AZOXYBENZENE, o4] 


Oxalate of Benzidine, — Delicate silky needles united in stellate 
groups, permanent in the air, not changing at 100°, dissolving with some 
difficulty in water and alcohol. 


Crystals. Zinin. 

Po 6: beta ie aient ease ee ial 168 OSI s. 35, 61°46 
Pale Ie) Aen en 02 8 RR 28 10°22 

FART... rte 14 HIN | Ciere ras 5°39 
ON) aR cide ese le ds 64 23°36 
C*4N?H?2,C4H?208 0... 274 _.....100°00 


Tartrate of Benzidine. — White shining laminew resembling benzidine, 
but more easily soluble in water. 

Benzidine dissolves readily in alcohol, and still more readily in ether, 
(Zinin. ) 


Azoxybenzene. 
C4#N?HY0? = C#N?IT 02, 


ZININ. (1845.) J. pr. Chem. 36, 98. 
Laurent & GERHARDT. Compt, chim. 1849, 417; also Ann. Pharm. 
75, 70. 


Azoxybenzid, Azoxydifune. 


Preparation. 1 pt. of pulverized hydrate of potash is added to a 
solution of 1 pt. of nitrobenzene in a tenfold volume of alcohol, the 
liquid boiled as soon as the heat spontaneously developed has subsided; 
the brown needles of azoxybenzene which already separate on cooling, 
collected; the remaining liquid distilled till it separates into two layers, 
(p.202 ), and the upper brown oily layer decanted and washed with 
water; it then solidifies after a few hours in a mass of needles of impure 
azoxybenzene. These crystals, together with the needles previously 
obtained, are strongly pressed between paper, and purified by several 
crystallisations from alcohol and ether. The purification may be acce- 
lerated by passing chlorine through the brown solution in hot alcohol till 


it turns yellow. (Zinin.) 


Properties. Yellow, shining, four-sided needles, and (by spontaneous 
evaporation of the ethereal solution) prisms an inch long, as hard as sugar, 
and easily friable. Melts at 36° into a yellow, strongly refracting liquid, 
which, at a temperature immediately below 36°, solidifies in a radiated 


mass, 


Crystals dried over oil of vitriol. Zinin. 

FO es Sihasdopennbernnnees NEC Sh oY 58) RR 72°69 
2 Npie davedaciaveaseodedaton neers OO er eek Lo bmn sl oes 13°99 
LI fe RAS aren he name 10 DU) aesusonee 5°28 
(eA) Em Ser OR 16 peje Rauaecehs 8°08 
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Decompositions. 1. Azoxybenzene heated to the boiling point assumes 
a greenish-brown colour, leaves a tumefied carbonaceous mass, and gives 
off yellow vapours, which condense into a liquid mixture of impure 
aniline and azoxybenzene. The first portions of the distillate are com- 
paratively rich in aniline, and remain liquid on cooling, while the middle 
portions are buttery, and the last portions, which contain a gradually 
increasing proportion of azoxybenzene, solidify on cooling. —2. B 
bromine it is converted into bromazoxybenzene. (Laurent & Gerhardt.) — 
Chlorine does not exert any decomposing action on azoxybenzene, either in the fused 
state or dissolved in alcohol. —8. Ordinary nitric acid acts but slightly on 
azoxybenzene, even at the boiling heat; but the yellowish-red solution in 
cold fuming nitric acid becomes spontaneously heated, gives off red 
vapours, and then solidifies on cooling in a mass of soft yellow needles 
(consisting, according to Laurent & Gerhardt, of nitrazoxybenzene 
C*N?X H°O?). (Zinin.) — 4. Its yellowish-red solution in slightly heated 
oil of vitriol, deposits, on addition of water, a small quantity of greenish 
oil, which soon solidifies as azoxybenzene mixed with a greenish resin, 
whilst the water appears to retain a conjugated sulphuric acid. (Zinin.) 
— 5. Hydrosulphate of ammonia converts it into benzidine. (Laurent & 
Gerhardt, Compt. Chem. 1849, 166.) [Probably thus: C™N?H™0?+4HS= 
C#N2H? + 2HO+4S.] 


Combinations. It does not dissolve in water, aqueous sulphuric acid, 
ammonia or potash. 

It dissolves readily in alcohol and still more readily in ether. From 
its solution in alcoholic hydrochloric acid, it is precipitated in its original 
state by alcoholic ammonia or potash. (Zinin.) 


Bromazoxybenzene. 
C*N?BrH’O? = C4N’?brH?,02 


LAURENT & GERHARDT. Compt. chim, 1849, 417; also Ann. Pharm. 
(SFA: 


Gebromtes Azocybenzid, Azoxybenzide bromé, Bromazoxydifune, 


Azoxybenzene is converted by bromine into a yellowish, easily fusible 
substance which solidifies in crystalline nodules on cooling, and dissolves 
very sparingly in alcohol. (Laurent & Gerhardt.) 


Laurent & Gerhardt. 


SE CHEER. 2. BEERS 144 oot SPOS Wi 46°7 
se EA ses tat dnsnreingets 20. sn GLOUL 
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The substance analysed was doubtless contaminated with a higher bromine-com- 
pound, (Laurent & Gervardt.) 
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Nitrazobenzene. 
C#N*H°O* = C#N?XH?. 


ZININ. (1845.) J. pr. Chem. 36, 103. 
Laurent & GERHARD?T. Compt. chim. 1849, 417; also dan. Pharm. 
75, 73. 


Nitrazobenzid, Nitrazodifune. 


Preparation. 1. The crystalline magma produced by the action of 
fuming nitric acid on azobenzene is drained in a filter plugged with 
asbestus, and afterwards on a brick to free it from the mother-liquor; the 
residue dissolved in strong boiling alcohol; and the yellow nitrazobenzene, 
which is more readily soluble in alcohol and ether, separated by repeated 
crystallisation from the binitrazobenzene which crystallises much more 
easily. (Zinin.) — Azobenzene is gently heated with fuming nitric acid; 
the liquid left to cool after the action is finished; the mother-liquor 
decanted from the yellowish-red mass of needle-shaped crystals thus pro- 
duced; the crystals washed with ordinary nitric acid, then with a little 
water, and boiled with alcohol; the oil decanted from the binitrazoben- 
zene 1; and the needles which separate therefrom, washed with a small 
quantity of alcohol and ether to remove an oily ‘product. (Laurent & 
Gerhardt. ) 


Properties. — Slender needles of a dull straw-yellow colour. Pale 
orange-yellow, somewhat laminated needles, fusing more readily than 
binitrazobenzene, and crystallising as the ‘liquid cools. (Laurent & 
Gerhardt.) 


Laurent & Gerhardt. 


DA Ged tacsccitanisnas in dtenenter meee PEE OSE. svassnce 62°5 
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It dissolves in alcohol less readily than azobenzene, but more readily 
than binitrazobenzene. (Laurent & Gerhardt.) 


Nitrazoxybenzene. 
C#N°H"0% = C#N*XH?,0*, 


ZININ. (1845.) J. pr. Chem. 36, 99. 
Laurent & Gerruarpr. Compt. chim. 1849; also Ann. Pharm. 
(Ney 


Nitrazoxybenzid, Nitrazaxydifune, 
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Preparation. The needles formed after the cooling of a solution of 
azobenzene in fuming nitric acid (p. 838), are drained on asbestus, dried 
on a brick, and crystallised from hot alcohol. The alcoholic mother- 
liquor yields by evaporation, yet another body, in four-sided prisms, which 
dissolve very easily in alcohol and ether, and without decomposition in 
fuming nitric acid at the boiling heat, (Zinin.) — Laurent and Gerhardt 
heat the nitric acid solution to the boiling point. 


Properties. Dull yellow needles united in tufts. (Laurent & Ger. 
hardt.) 


Laurent & Gerhardt, 


DA CONG SiReosttdnedactn tee ti 144 GRR 92a Ae... 58°8 
BN AEE Ret ha Ab aces nbs Sls 42 Ls 32) abt 16°5 
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The red-brown solution of the yellow needles in alcoholic potash depo- 
sits, when evaporated with water, an aurora-red, crystalline powder, which 
decomposes when heated, and is nearly insoluble in alcohol and ether; it 
contains 701 p.c. C, 17°5 N, 4:5 H, and 7:90, and is therefore per- 
haps C*N°HO# or C*#*N#H°O?. (Laurent & Gerhardt.) 

The needles dissolve in fuming nitric acid at the boiling heat, and 
crystallise undecomposed on cooling. (Zinin.) 

They dissolve sparingly in alcohol (and in ether, according to Laurent 
& Gerhardt), and crystallise on cooling. (Zinin.) 


Binitrazobenzene. 
C*AN4H80O8 = C#*N2X208, 


ZININ. (1845.) J. pr. Chem. 36, 108. 
LauRENT & GERHARDT. Compt. chim. 1849, 417; also Ann. Pharm. 
75, 74, 


Binitrazobenzid, Binitrazodifune. 


Preparation. 1, According to Zinin (p. 343).—2. Azobenzene is 
boiled for some minutes with fuming nitric acid; the mother-liquor, when 
cold, decanted from the red needles; and these needles washed with ordinary 
nitric acid, then with water, then with ether, and crystallised from boiling 

‘alcohol. (Laurent & Gerhardt.) 


Properties. Small rhombic tables, having an aurora-red colour and 
almost metallic lustre (Zinin); aurora-red needles, less fusible than nitrazo- 


benzene, and forming a blood-red liquid which crystallises in needles. 
(Laurent & Gerhardt.) 


BINITRODIPHENAMIC ACID. 345 


Laurent & Gerhardt. 


OF Ce ctohtstiustigncsbern 144 Do aa eace 52°4 
LL Oe eee 56 20°59 
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Boiled with hydrosulphate of ammonia and with alcohol, if is con- 
verted into diphenine. (Laurent & Gerhardt.) 


C2N‘HSO® + 12HS = 2C2N6H® + 8HO + 128. 


It dissolves without decomposition in boiling nitric acid, and sepa- 
rates therefrom in finer crystals than from alcohol. (Laurent & 
Gerhardt.) 

It is nearly insoluble in cold, and very sparingly soluble in boiling 
alcohol and ether, (Zinin.) 


Binitrodiphenamic Acid. 
C#*N HO’ — CANAL 0. 


Laurent & Geruarpt. (1849.) Compt. chim. 1849; abstr. Ann. 
Phar: '£5,.6 5. 


Binitrodifunamsiiure, Binitrodiphinaminsdure, Acide binitrodiphénamique. 


The black-brown mass of needle-shaped crystals obtained by gently 
heating binitrocarbolic acid with hydrosulphate of ammonia (p. 206), is 
boiled with excess of acetic acid, the liquid filtered hot to separate 
sulphur, and the acid left to crystallise from the filtrate. 

Black-brown, thick, six-sided needles with four latera} edges of 131° 30° 
and two of 97°; they yield a brown powder and give off their 4 atoms 
of water of crystallisation between 100° and 150°. 


Crystals with 4 Aq. Laurent & Gerhardt. 
HAR Eat. ieceeriece cacce i reriay cares TAA 4150) Pte 42°0 
Ate On Pe te Secon epee 56 L628 ae s98 16:5 
Jick § Oe escent 16 AvG5r Faro. 4°6 
HGR Oe ree eccaes eceees 128 eG a Nae arch 36°9 
C4¥N4HYOP + 4Aq_....... 344 .... 100°00 100°00 


The crystals when heated, first give off their water, then melt, 
yielding a sublimate of a few lamine and a small quantity of a brown 
oily distillate, and leave a large quantity of charcoal which takes fire at 
a somewhat higher temperature. 

The deep red solution of the acid in aqueous ammonia gives off the 
ammonia when evaporated, and leaves the pure acid. 

The brown-red solution of the acid in aqueous potash yields the 
potash-salt by spontaneous evaporation, in deep red crystalline nodules 
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which dissolve very readily in water and alcohol, and, when dried at 
100°, contain 10°7 per cent. of potash, and are therefore C4N*H"KO™. 

The ammoniacal solution of the acid forms with acetate of baryia, 
red-brown, sparingly soluble needles ;—with lime-salts, after a while, 
small needles ;—with acetate of lead, a yellowish red-brown precipitate ; 
—with cupric acetate, a yellowish-green precipitate; and with nitrate of 
silver, a deep yellowish-brown precipitate, which, when warm solutions are 
used, crystallises in lamin. (Laurent & Gerhardt.) 


Silver-salt. Laurent & Gerhardt. 
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{. Nitrosulphobenzene. 
C#N H°S?08 = O*XH*(S0"), 


H. Gericke, Ann. Pharm. 100, 208. 


When sulphobenzene (p. 165) is heated with fuming nitric acid, and 
the resulting liquid mixed with water, a precipitate is formed consisting 
of nitrosulphobenzene and binitrosulphobenzene, the former of which may 
be extracted by hot alcohol, while the greater part of the latter remains 
undissolved; and the alcoholic solution, on cooling, deposits the nitrosul- 
phobenzene in the form of a honey-yellow, unctuous, plastic mass, which 
gradually solidifies. From a solution in dilute alcohol, it separates by 
spontaneous evaporation in soft microscopic erystals having their faces 
lenticularly rounded. — The solution frequently also deposits crystals of sulpho- 
benzene. 

Nitrosulphobenzene melts between 90° and 95°, and is completely 
decomposed at 250°. Sulphide of ammonium conyerts it into amidosul- 
phobenzene. 


Gericke. 
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= C°XH‘SO?2,CYHSO%. (Gericke.) 


Insoluble in cold water, and dissolves but sparingly in hot water, 
whence it separates in oily drops on cooling. Dissolves in nitric acid, 
but not in sulphuric or hydrochloric acid. Caustic alkalis, with the aid 


AMIDOSULPHOBENZENE. 347 


of heat, dissolve it in small quantity; so likewise do alkaline carbonates, 
and without evolution of carbonic acid. Hot alcohol dissolves it readily. 
(Gericke. ) 


{. Binitrosulphobenzene. 
C*#AN2H8S2Q!2 —_ Wie Sy. 


GERICKE. Ann. Pharm. 100, 211. 


Formed, together with the preceding compound, by the action of 
fuming nitric acid on sulphobenzene, or more abundantly by the action of 
a mixture of fuming nitric acid and oil of vitriol on the same compound. 
It is purified from the mononitrated compound by means of hot alcohol, 
in which it is but sparingly soluble. 

Small white rhombic tables having a silky lustre. Melts at 164°, and 
solidifies in a crystalline mass on cooling. Sublimes without decomposi- 
tion at 320°. 


Gericke. 
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This formula being completely divisible by 2, it might appear as if the com- 
pound should rather be regarded as nitrosulphobenzene, C2XH4SO?: but the double 
formula is justified, or rather necessitated, by the composition of the preceding compound, 
and also by that of the platinum-salt of the derived compound biamidosulphobenzens 
(p. 348), the formula of which does not admit of being halved. 


Binitrosulphobenzene, heated on platinum-foil, burns with a sooty 
flame. It is not altered by caustic alkalis or alkaline carbonates, or by a 
mixture of hydrochloric acid and chlorate of potash. Sulphide of ammo- 
nium converts it into biamidosulphobenzene. 

It is insoluble in water, soluble in strong nitric acid, but not in dilute 
acids. It dissolves but sparingly in alcohol and ether, even when heated. 
(Gericke.) 


¢. Amidosulphobenzene. 
C#NH4S?04 = C#AdH%(SO?)*. 


H. Gericke. Ann. Pharm. 98, 389; 100, 210. 


Formed by the action of sulphide of ammonium on nitrosulphobenzeno 
(p. 846). The alcoholic solution of that compound mixed with sulphide 
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of ammonium assumes a blood-red colour, deposits sulphur, and is converted 
into amidosulphobenzene. On acidulating the liquid with hydrochloric 
acid, filtering and saturating with potash, the amidosulphobenzene is 
obtained in the form of a yellowish-white precipitate, which may be 
purified by repeated solution in hydrochloric acid and precipitating with 
potash. 

Microscopic four-sided prisms, which decompose partially and acquire 
a darker colour when dried between paper. Heated on platinum foil, the 
compound melts and then burns away with a tranquil but very svoty 
flame. Dissolves sparingly in cold, readily in hot water, and in alcohol. 
Forms salts with acids, 


Hydrochlorate. — Forms reddish, well-developed, four-sided prisms. 
Melts at about 90°, and solidifies in a gummy mass on cooling. Dissolves 
easily in water and alcohol, forming red solutions; the aqueous solution 
however is partially decomposed by heating, and if then treated with 
potash, gives off ammonia, and deposits a black flocculent body. 


Gericke 
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CHN BESO? HCls. 209s... 100°0 


Chloruplatinate. C*AdH*(SO*)*HC1,PtCl?. — Bichloride of platinum 
added to the solution of the hydrochlorate just described, forms a yel- 
lowish-brown precipitate, which does not appear crystalline under the 
microscope. It fuses readily when heated on platinum-foil. Insoluble 
in cold water, but dissolves with partial decomposition in hot water; cold 
alcohol dissolves it readily. Contains 24:9 p.c. platinum. (Gericke.) 


*’. Biamidosulphobenzene. 
C#N2HYS?204 — C*Ad?H*(SO0?). 


GERICKE. Ann. Pharm. 100, 212. 


Formed by the action of sulphide of ammonium on binitrosulphoben- 
zene, C*X?H"(SO*). Precipitated by potash from the hydrochloric acid 
solution, as a yellowish-white mass, which soon acquires a darker colour. 
Crystallises in small, four-sided prisms, which easily melt into a brownish 
mass. Dissolves sparingly in cold, readily in hot water and alcohol. 
Insoluble in alkalis, Forms salts with acids. 

The Hydrochlorate crystallises in rhombic prisms of a reddish colour 
and longitudinally striated. Is not decomposed at 100°. Dissolves 
readily in water and alcohol. 
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Chloroplatinate. C*(Ad)?H*(SO?)?, 2HCl, PtCl. Brown-red, indis- 
tinctly crystalline precipitate, which is affected by heat and by solvents 
in the same manner as the platinum-salt of amidosulphobenzene. Con- 
tains 19:9 p. c. of platinum. 


Amidosulphobenzene and biamidosulphobenzene treated with iodide of ethyl at 
100°, yield merely red-brown, unctuous, uncrystallisable bodies, which do not form any 
very definite products with acids or when treated with oxide of silver. (Gericke.) . 


Carbanilide. 
C°N2HBOT = C#CyNH™, 1202 


A. W. Hormann. Ann. Pharm. 57, 266. 


Formation. 1. When aniline is mixed with anilocyanic acid (p. 302). 
—2.In the decomposition of anilocyanic acid by water (p. 302). — 
3. In the decomposition of aniline by phosgene gas. —4. In the decom- 
position of sulphocarbanilide (p. 851) by caustic potash. — 5. In the dry 
distillation of aniline-urea (p. 804), melanoximide (p. 367), or monoxalate 
of melaniline (p. 355). 


Preparation. The crystalline mass obtained by passing phosgene gas not 
containing any free chlorine through aniline, is treated with boiling water 
to extract hydrochlorate of aniline, and the residue crystallised from 
alcohol. —2. Vapour of cyanic acid is made to act on aniline, which 
must be kept hot, and the carbanilide separated from the aniline urea, — 
3. Aniline-urea is subjected to dry distillation. The needles which per- 
haps separate with a reddish tint are easily decolorised by animal 
charcoal. 


Properties. White silky needles which melt at 205°, and distil 
without decomposition; they are inodorous at ordinary temperatures, 
but have a suffocating odour, like that of benzoic acid, when heated. 


Needles. Hofmann. 
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Metameric with the alkaline body, flavine. 
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Decompositions. 1. Carbanilide, rapidly heated in the moist state, 
yields carbonate of aniline and other products. — 2. By oil of vitriol, it 
is converted into carbonic and anilosulphuric acids : 


C*N?H”0? + 2HO + 4803 = 2(C?NH7,2S0%) + 2002. 


3. When boiled with potash-ley, and more quickly when boiled with 
hydrate of potash, it is resolved into aniline which volatilises, and a 
residue of carbonate of potash : 


C*N?HVO? + 2HO + 2KO = 2CYUNH? + 2(KO,CO?). 


It dissolves very sparingly in water, but abundantly in alcohol and 
ether. (Hofmann.) 


Sulphocarbanilide. 
C#®N?2H 1262 — C#CyNH”, H?’S?, 


A. W. Hormann. (1846.) Ann. Pharm. 57, 266; 70, 142. 
LavurREnt & Detpos. JV. J. Pharm. 10, 309. 
Laurent & GeruarpT. V. Ann. Chim. Phys. 22, 103; 24, 196. 


Formation. 1. By the action of bisulphide of carbon upon aniline 
(p. 253),—2. By the dry distillation of hydrosulphocyanate of aniline 
(p. 261). (Hofmann.) 


Preparation. 1. A mixture of aniline and bisulphide of carbon (in 
equal parts, according to Laurent,) mixed with alcohol to accelerate the 
decomposition, is introduced into a flask provided with a cooling tube to 
cause the condensed vapours to flow back again, and heated for a day or 
two in the sand-bath till it no longer gives off sulphuretted hydrogen. 
The crystals thus produced are freed from excess of bisulphide of carbon 
by boiling, and recrystallised from alcohol. — 2. The liquid obtained by 
distilling hydrosulphate of ammonia is redistilled at a gentle heat, where- 
upon sulphide of ammonium and bisulphide of carbon pass over in two 
layers, while sulphocarbanilide remains. (Hofmann.) —3. A mixture of 
aniline, sulphocyanide of potassium and sulphuric acid is distilled, and 
the distillate dissolved in boiling alcohol; it then, on cooling, yields sul- 
phocarbanilide in colourless, nacreous, microscopic rhombic tables, (Lau- 
rent & Gerhardt.) 


Properties. From the mixture of aniline and bisulphide of carbon: 
Crystalline scales (Hofmann); thick rhombic tables (Laurent); from 
alcohol : Iridescent laminze having a strong lustre. (Hofmann. ) Melts at 
140° and distils without decomposition. Has a peculiar odour, especially 
when heated; in bitterness it exceeds all other known substances. 


(Hofmann.) 
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Hofmann. 
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Decompositions. 1. The solution of sulphocarbanilide in oil of vitriol, 
when gently heated, rapidly gives off carbonic and sulphurous acids, and 
if then mixed with water, solidifies in the form of anilosulphuric acid, 
leaving a mother-liquor clouded by separation of sulphur : 


C*NZH2S? + 4HO + 4803 = 2(C2NH7,2S0%) + 2CO? + 2HS. 


The sulphuretted hydrogen thus liberated is resolved, however, with the 
excess of oil of vitriol, into sulphurous acid and sulphur. — 2. Sulphocar- 
banilide fused with hydrate of potash gives off a large quantity of aniline 
and leayes carbonate of potash and sulphide of potassium : 


C*#NVHUS? + 2HO + 4KO = 2CYNH’? + 2(KO,CO?) + 2KS. 


3. By alcoholic potash, it is slowly converted into sulphide of potassium 
and beautiful needles of carbanilide; and similarly, after being dissolved 
in alcohol, it is converted by mercuric oxide into black sulphide of mer- 
cury and carbanilide: 


C™NPH2S? + 2KO = 2KS + -C*™N2H120%, 


It is not decomposed by dilute acids or alkalies, or by alcoholic iodide, 
bromide, chloride, or cyanide of mercury. 


Combinations. Sulphocarbanilide dissolves sparingly in water, but 
readily in alcohol, and crystallises from a hot-saturated alcoholic solution. 
(Hofmann. ) 


Melaniline. 
OPNIH® — CACyNAdH?,H?. 


A. W. Hormann. (1848.) Ann. Pharm. 67, 129; 74, 8 and 17. 


Formation. In the decomposition of aniline by chloride or bromide of 
cyanogen (p. 258). 


Preparation. An excess of moistened cyanide of mercury is intro- 
duced into bottles filled with chlorine gas, and, as soon as the colour of 
the chlorine has completely disappeared (free chlorine would produce 
terchloraniline and terchlorocarbolic acid), the gaseous chloride of cya- 
nogen is transferred from the bottles,—by means of an aspirator, through 
a tube adapted to the mouth of the bottle, and having a narrow tube 
next to it for admitting the air,—into a bottle containing dry aniline, 
which becomes very hot, acquires a dark colour, and thickens into a 
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crystalline mass. This mass is heated till the crystals melt, so that it 
may be completely saturated with chloride of cyanogen, which is absorbed 
rapidly at first, but afterwards more slowly as the liquid becomes thicker; 
hence to prevent loss of chloride of cyanogen, it is best to pass the gas 
finally through three test-tubes half filled with aniline. The clear 
brownish, non-crystalline, resinous mass, which is produced on the cooling 
of the aniline perfectly saturated with chloride of cyanogen, and consists 
of hydrochlorate of melaniline (together with a brown oil insoluble in 
hydrochloric acid, which forms in greater quantity as the chloride of cya- 
nogen is more humid, and not at all if the gas has been previously passed 
over chloride of calcium), is dissolved in water, the solution being acce- 
lerated by addition of hydrochloric acid, and boiling; the liquid, which is 
filtered from the oil, precipitated by potash; and the white viscid precipitate, 
which immediately solidifies in the crystalline form (only after some 
time, however, if it contains undecomposed aniline,) is washed with cold 
water, till the whole of the chloride of potassium is removed, and puri- 
fied by two crystallisations from a mixture of equal parts of aleohol and 
water, which yields the finest crystals. 


Properties. White, hard, easily friable lamine and broad needles, 
which float on water, but sink in the fused state, and between 120° and 
130°, melt into a slightly coloured oil, which solidifies in a crystalline mass 
on cooling. Inodorous, but has a bitter persistent taste. Slightly blues 
reddened litmus, but does not change the colour of turmeric. Acquires 
a reddish tint when exposed to the air, 


Hofmann. 
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Decompositions. 1. Melaniline begins to decompose between 150° and 
170°, giving off aniline and ammonia, which latter does not at first escape 
at 170°, but afterwards sparingly, and above 170° abundantly. The loss 
of aniline and ammonia amounts, after heating for several hours at 170°, 
to between 29°1 and 32°5 per cent.; and after further heating, whereupon 
ammonia escapes very abundantly, to between 385 and 387 per cent. If 
3 At. melaniline give off 2 At. aniline when heated, the loss of aniline 
should be 29°38 per cent. The residue, which in the main may be 
regarded as C*N7H” (inasmuch as 3 C*N°H™ — 2C?NH" = C*N'H”), is 
a faintly coloured, transparent, brittle resinous mass, insoluble in water, 
sparingly soluble in alcohol, more easily soluble in oil of vitriol, and pre- 
cipitated therefrom by water. When obtained with comparatively little 
loss of ammonia, and purified, it contains 72°29 p.c. OC, and 4.65 H 
which agrees with the formula above given; but after greater loss of 
ammonia, it contains more than 74 p.c. C and not much more than 5 p. ¢. 
H. —2. Chlorine-water added in very large excess to hydrochlorate of 
melaniline, completely precipitates the base in the form of a resinous mass 
of terchloromelaniline. If the chloring-water be gradually added, till the 
turbidity thereby produced no longer disappears on agitation, the liquid 
filtered from the resinous precipitate (probably terchloromelaniline) con- 
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tains hydrochlorate of bichloromelaniline. —3. When bromine is added 
to aqueous hydrochlorate of melaniline in the manner last described with 
reference to chlorine-water, the filtrate deposits, on evaporation, needles 
of hydrochlorate of bibromomelaniline; and the mother-liquor mixed 
with a larger quantity of bromine and evaporated, yields transparent, 
yellow, oily drops which crystallise on cooling, and probably consist of 
terbromomelaniline; for the red precipitate, resinous at first, but after- 
wards becoming crystalline, which their solution in hydrochlorice acid 
forms with bichloride of platinum, contains 15 per cent. of platinum, 
— Bromine acting in excess on hydrochlorate of melaniline, forms a 
resinous substance still richer in bromine. — 4. Alcoholic dodine added 
in excess to hydrochlorate of melaniline, throws down nearly the 
whole as a black viscid mass, which, when the quantity of iodine is less, 
is precipitated in smaller amount, while undecomposed melaniline remains 
in solution. — 5. Fuming nitric acid suddenly mixed with an equal quan- 
tity of melaniline, produces great heat, rising even to explosion attended 
with slight fuming; and, when gradually added, produces, according to 
the duration of the action, orange-yellow erystals of an alkaloid with 
violet iridescence, and lemon-yellow prisms of an acid which forms 
scarlet salts with alkalis. Moderately strong nitric acid, added in great 
excess or heated, likewise exerts a decomposing action. — 6. Cyanogen 
gas passed through an alcoholic solution of melaniline, is abundantly 
absorbed; and this liquid, if then enclosed in a bottle, deposits bicyano- 
melaniline, the odour of cyanogen changing at the same time into that 
of hydrocyanic acid, while the brown mother-liquor contains other pro- 
ducts of decomposition. 


Combinations. Melaniline dissolves sparingly in cold water, somewhat 
more abundantly in hot water, and crystallises therefrom on cooling. 
It dissolves readily in bisulphide of carbon. 


Salts of Melaniline. — Melaniline, being but a weak base, does not 
precipitate ferric salts. It dissolves in acids very readily and with slight 
evolution of heat, and neutralises them completely. The salts are colour- 
less or slightly coloured, mostly crystallisable, and taste very bitter; 
with firwood, chloride of lime and chromic acid, they do not exhibit the 
colouring produced by aniline-solutions. They are precipitated by 
ammonia and more completely by potash of soda (also by the carbonates, 
with evolution of carbonic acid, yielding a white, quickly erystallising 
precipitate), but not by aniline; neither does melaniline precipitate tue 
aniline-salts. 


Phosphate of Melaniline.— Very easily soluble in water, and crys. 
tallises therefrom but slowly. 


Sulphate of Melaniline. —Rhombic laminw united in stars. After 
drying at 100°, they contain 18-42 p. c HO, SO*, and are therefore 
C*N*°H"3,HO,SO%, The salt dissolves sparingly in cold, abundantly in 
hot water; dissolves also in alcohol and ether. 


Hydriodate of Melaniline. — Concentrated hydriodic acid converts 
melaniline into an oil, which sinks to the bottom and gradually solidifies 
VOL. XI, 2 A 
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in a crystalline mass. The salt, added to a solution of nitrate of silver, 
throws down 68:01 p.c. iodide of silver, and is therefore C*N*°H”, HI. 
It decomposes quickly on exposure to the air, with liberation of iodine. 
From a solution in boiling water, it separates on cooling in oily drops 
which afterwards solidify. It dissolves also in alcohol. 


Hydrobromate of Melaniline.— Crystallises from water in stellate 
groups of needles, which yield 64°45 p.c. bromide of silver, and are 
therefore C*N?H®, Br. Dissolves very readily in water, less readily in 
strong hydrobromic acid. 


Hydrochlorate of Melaniline. — The aqueous solution does not yield 
crystals by spontaneous evaporation; when dried over oil of vitriol or in 
the water-bath, it dries up to a clear, slightly coloured gum, which crystal- 
lises very slowly. It is the most soluble in water of all the salts of 
melaniline. 


Hydrofluate of Melaniline. —The solution of melaniline in weak 
hydrofluoric acid yields well developed crystals, having a faint reddish 
colour, somewhat soluble in water, less soluble in alcohol. 


Nitrate of Melaniline. — Crystallises on cooling from the hot aqueous 
solution so completely, that the mother-liquor is but slightly clouded by 
potash, and not by ammonia. The needles assume a faint reddish tint by 
exposure to the air, but are otherwise permanent. - They dissolve also in 
hot alcohol, but are nearly insoluble in ether. 
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Melaniline, added to sulphate of copper, throws down a flocculent 
double compound, 

With corrosive sublimate it forms a white precipitate, whose solution 
in water containing a few drops of hydrochloric acid, deposits long 
needles by spontaneous evaporation. 


Nrtrate of Silver and Melaniline. — Precipitated immediately on 
mixing the alcoholic solution of melaniline with aqueous nitrate of silver, 
as a white mass, which quickly agglutinates to a resin, and must be puri- 
fied from free melaniline by trituration with alcohol; from a clear alcoholic 
mixture of melaniline and nitrate of silver, the salt separates after a few 
hours in hard crystalline geodes. Contains 17°61 p.c. silver, and is 
therefore 2C*N°H¥+ AgO, NO®. 


Chloro-aurate of Melaniline.— The deep yellow mixture of terchloride 
ef gold, not too concentrated, and hydrochlorate of melaniline, becomes 
filled in the course of half an hour, after previous turbidity, with needles 
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having a golden Justre; in more concentrated solutions, a copious yellow 
precipitate is immediately produced. ‘The salt dissolves sparingly in 
water, more freely in alcohol, very easily in ether, which, when shaken 
up with water in which the salt is suspended, rises to the surface of the 
water in the form of a deep yellow solution; and when the liquid is 
ce get the salt sinks to the bottom as an oil which solidifies in 
needles. 
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Chloroplatinate of Melaniline. — Precipitated on mixing hydrochlorate 
of melaniline with bichloride of platinum, first as a pale yellow crystal- 
line powder, after which a portion separates in indistinct orange-yellow 
crystals, which are likewise obtained by dissolving the precipitate in hot 
eas Dissolves sparingly in alcohol, and still’ more sparingly in 
ether, 


Crystals. Hofmann. 

5 Oe ine ees ed 156°0 eT OUn Mick Ay ROR 
= get a ae area Mb aeeterae nates 42°09 10°07 

4a I SN, Bee 8 TOL RB.) B86 GY Bes 

Pigieia oases ee 99-0 23:7 SAE 23°48 

6 og OLE ener tee ceteine, LOG*2) 925745 ne 25049 
C°N3H}3 HCI,PtCh os... 417:2 .... 100°00 


Cxalate of Melanitine.— Melaniline forms crystals with excess of 
oxalic acid. These crystals melt when heated, give off; with violent 
ebullition, equal volumes of carbonic oxide and carbonic acid, smelling 
strongly of anilocyanic acid; yield a distillate of aniline and a beautiful 
crystalline sublimate of carbanilide; and leave a clear viscid mass, which 
on cooling solidifies to a resin resembling that produced from heated 
melaniline (p. 852). The salt dissolves sparingly in cold water or alcohol, 
readily in boiling water or alcohol, but is nearly insoluble in ether. The 
erystals contain 29°73 p.c. C*H?0O%. 


Crystals. | Hofmann. 
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_-Melaniline dissolves readily in wood-spirit, alcohol, ether, acetone, and 
in owls both fiwed and volatile. (Hofmann.) 
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Biniodomelaniline. 
C#Ne HUT? — C#CyN hol itt. 


A. W. Hormann. (1848.) Ann. Pharm. 67, 152; Chem. Sce. Qu. J. 
1, 303. 


When chloride of cyanogen is passed through an ethereal solution of 
iodaniline, a crystalline precipitate of hydrochlorate of iodaniline is first 
formed; but if the passage of the gas be continued the crystals disappear 
and the entire mass changes into a transparent resin of hydrochlorate of 
biniodomelaniline (p. 277), which slowly becomes crystalline. From this 
compound, potash throws down the base in the form of a white body, 
which crystallises indistinctly from alcohol. 


Biniodomelaniline. 7 Hofmann, 
id ERE ORES ee | Tee OY Ramee He 33°90 
eS Br a ya ERR 42 9°11 
pad Nate chBh TS Ski ie, Zon 54°66 
UB Ads BOR ponte neta tee ll GL NE sh a ae A | 
CNS eo i saeuoenns 461 .... 100°00 


Hydrochlorate. — Dissolves sparingly in water and separates from the 
boiling solution on cooling in oily drops, which very slowly change into 
white crystalline stars. 


Chloroplatinate. — Not very crystalline. 


Hofmann. 
v4 hy CA BES ine SE a ee a 156°0 DF Laie Silieaekate 23°20 
i pee ee ek TRE ALE A 42°0 6°29 
Pel en peciae at Stee ea ay 252°0 OP da 
Do EA Unto ttecnacieaaterecieree 12°0 MS: Pie ae | 
Ptr Shee wt. 99:0 14:84 523.64: 14°67 
i GA 1 BS Ls Md peters ot 106°2 15°92 


C@N317H HCl] + PtCl. 667°2 .... 100°00 


Bibromomeélaniline. 
C®NBrH" = C#CyNAdBrH’,H?. 


A. W. Hormann. (1848.) Ann. Pharm. 67, 148; Chem. Soc. Qu. J. 
1, 299. 


An aqueous solution of hydrochlorate of melaniline mixed with bro- 
mine in small portions, till the turbidity begins to be permanent, yields, 
when filtered, evaporated, and cooled, stellate groups of hydrobromate of 
bibromomelaniline (p. 353), which, when dissolved in water, form with 


BICHLOROMELANILINE, 857 


ammonia a white erystalline precipitate, which crystallises from hot 
alcohol in white scales. The base tastes very bitter in its solutions, 


Crystals. Hofmann, 
Be Ca omer asks iantaeieics BOO acre  AO2S: foes 42°37 
Tey | eee < eee eee 42 Liss 
Vd 9) lo hk ban, GR 160 43°36 
Ee Per ee ee ee a Ose ee 2°80 
CNP Br2H oo sacs 369... 100°00 


The compound heated above its melting point, gives off pure brom- 
aniline in the form of a colourless distillate, which solidifies in a yellowish 
crystalline mass, leaving a resinous mass similar to the residue obtained 
in the distillation of melaniline (p. 352.) 

Bibromomelaniline is nearly insoluble in water, but dissolves in 
alcohol and ether. 

Its hydrochlorate erystallises in white silky needles grouped in stars. 
These crystals, when immersed in a small quantity of boiling water, melt 
into an oil which solidifies in the crystalline form on cooling; they 
dissolve sparingly in water, and contain 9:19 per cent. of hydrochloric 
acid; hence they are C*N°Br?H" HCl. 

The hot-saturated solution of the hydrochlorate forms with bichloride 
of platinum, an orange-yellow precipitate, which, on cooling crystallises 
in golden-yellow scales, nearly insoluble in water, sparingly soluble in 
ether, somewhat more in alcohol. (Hofmann.) 


Platinum-salt. Hofmann, 
20a cteiec ie meee ee ED GCOS ee LO oes 27°45 
ES ASI aie Cereal YR ig 42°0 hoe 
2 DPI Setanta e roe 160°0 27°31 
eae eee Ok 12°0 ZIOSMEG ae 2252 
Ri el cccths cay erat 99:0 je? in Sues Li-il 
1 ea ERAN, 8, Al PS 106°2 18°46 


C°N*Br° HH", HCl + PtCl2..., 575°2  .... 100°00 


Bichloromelaniline, 
C4#NeCPH"Y — GlGyN ACOH 


A. W. Hormann, (1848.) Ann. Pharm. 67, 146; Chem. Soc Qu. J. 
1, 298. 


When chlorine-water is gradually added to hydrochlorate of melani- 
line, till the turbidity no longer disappears on agitation (p. 352), the 
filtrate evaporated and cooled, yields hydrochlorate of bichloromelaniline 
in white stellate needles, or by further evaporation, as a yellowish oil 
which solidifies in the crystalline form. From the solution of this salt 
in water, in which it is sparingly soluble, whereas it dissolves more 
readily in alcohol and still more in ether, ammonia precipitates the base 
in snow-white flakes, which separate from the alcoholic solution in hard 
crystalline lamine. 
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Platinum-salt.—The hydrochlorate mixed with bichloride of platinum, 
yields an orange-vyellow, crystalline powder which must be washed with 
tl idee hn 
ether, 


Hofmann. 
26 Ces. iichteeend ae 509 ae les 42 6 | eee 32°06 
DNs fos ones emer re AO ies 8°64 
te 5 iit tee: 8 oe A Ae DLW itd Beppe 2°54 
Rate oe 69... 20'S¥ arenes 20:26 
tae Gi) Ei Aine aoe eer eS aL ih Bi eae eats Y- 
C#NeCPHYACI] + PtCh iiss. 486 .... 100°00 


The resinous mass precipitated by mixing hydrochlorate of melaniline with a very 
large excess of chlorine water, which hardens after a while into an amorphous solid, 
exhibits a neutral reaction, and is insoluble in water but soluble in alcohol, is probably 
terchloromelaniline, C“N®CBH. (Hofmann.) 


Binitromelaniline. 
C#N°H"O8 = C%CyNAdX?H',H?, 


A. W. Hormann. (1848.) Ann. Pharm. 67, 156; Chem. Soc. Qu. J. 
Lua. | | 


Formation. From nitraniline and chloride of cyanogen (p. 290). 


Preparation. Gaseous chloride of cyanogen is passed through a solu~ 
tion of nitraniline in ether till the ether is nearly evaporated; the 
remaining crystalline mixture of undecomposed nitraniline, hydrochlorate 
of binitromelaniline, and indifferent yellowish needles, heated with 
gradual addition of water, till the mass, which at first melts into a brown 
oil, is almost entirely dissolved; the liquid cooled till the yellowish 
needles separate; the colourless filtrate containing hydrochlorate of bini- 
tromelaniline, mixed with ammonia which throws down the binitrome- 
Janiline, as a quickly crystallising, sulphur-yellow mass; and _ this 
precipitate freed from nitraniline, with which it is generally mixed, by 
boiling with water. , 


Properties. After precipitation by ammonia or potash: scaly erys- 
talline mass, of a much paler yellow colour than nitraniline. Precipitated 
from alcohol by water: Golden-yellow crystalline mass, and short flat 
microscopic needles. Crystallised from ether by spontaneous evapo- 
ration: Larger needles. 


Hofmann. 
26 Oeil A .. 15 BLISS Pi ahs BaF 1 
5 IN pea eye iss sti 70 225 
ee ene oe ee 11 Bibow lube 3°96 
ak 8 PPR eee 64 a Nie 


CNP HE OP dats. ne SOL... 100°00 


CYANILINE, 359 


Decompositions. Binitromelaniline when heated gives off a yellow 
vapour, which condenses in brown oily drops chiefly consisting of nitva- 
niline and gradually erystallising, and leaves in the retort a brown 
resinous mass, 


Combinations, Binitromelaniline is insoluble in water, even at the 
boiling heat. 


Hydrochlorate of Binitromelaniline. — Flat shining needles, sparingly 
soluble in water; they contain 10°82 p.c. hydrochloric acid, and are 


therefore C*N°H"O8,HC). 


Chloroplatinate of Binitromelaniline.— The solution of the hydro- 
chlorate forms with bichloride of platinum, a yellow crystalline precipitate, 
which contains 19°58 p.c. platinum, and is therefore OC N°H"O%,HCI, PtCl. 
It burns with slight detonation when heated, and dissolves sparingly in 
water and alcohol, but not in ether. 

The salphate forms white crusts which dissolve readily in water. — 
The nitrate is sparingly soluble. — The oxalate forms easily soluble crys- 
talline grains, 


Binitromelaniline dissolyes sparingly in alcohol and still less in ether. 
(Hofmann. ) 


Cyaniline. 
GPNTHY =a C%Cy*Ad7H 3%, 


Hormann. Ann. Pharm. 66, 129; 78,180; Chem. Soc. Qu. J. 1, 160; 
2, 800. 


Formation (pp. 252, 253). 


Preparation. Cyanogen gas is passed through a solution of aniline 
in a six-fold quantity of alcohol, till the liquid smells strongly of it, but 
not longer; and the resulting crystals are freed from the mother-liquor, 
which colours them reddish yellow, either by repeated washing with cold 
alcohol, or by washing them twice with that liquid and subsequently 
dissolving them in dilute sulphuric acid, filtering from a red crystalline 
powder, precipitating the pale yellow filtrate by ammonia, and crystal- 
lising the pale yellow pulverulent precipitate once, twice, or three times 
from a large quantity of boiling alcohol, till colourless laminz are 
obtained. 


Properties. Colourless, silvery, iridescent lamina, which do not 
volatilise without decomposition, even in company with vapour of water; 
they melt between 210° and 220°, and solidify in the crystalline form on 
cooling; they are heavier than water; inodorous and tasteless; neutral. 
The acid solutions of this base do not colour firwood yellow; neither do 
they turn blue in contact with chloride of lime, or give the precipitates 
of aniline with chromic acid. 
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Crystals, Hofmann, 
OS IC es ee ee Soe 168 S059 fe ee 70°60 
BIN «AS: , eo eae 56 Raa ya) & ee 33°77 
1D Ss Boer eee We a: 14 DEeoo asst, 6°24 
CANT 5a Do ERTL NO | avers 100°61 


Hofmann adopts the simple formula C4N?H7; the doubling of this formula to 
C*SN‘H", first proposed by Laurent & Gerhardt (N. J. Pharm. 14, 307 ; Compt. chim. 
1849, 76 and 168), is sanctioned by the unevenness of the simple formula, and the non- 
volatility of the compound, 


Decompositions, 1. Cyaniline, at a temperature a little above its: 
melting point, turns brown, chars, and gives off aniline together with 
hydrocyanate of ammonia.—2. Sromine becomes strongly heated in 
contact with cyaniline, and perhaps forms at first, bromocyaniline, which 
however is ultimately converted into terbromaniline.— 3. The violet 
solution of cyaniline in ot/ of vitriol, gives off, when slightly heated, a 
mixture of carbonic acid and carbonic oxide, which latter is more and 
more replaced by sulphurous acid as the heat increases; and, the liquid 
on cooling, solidifies in a crystalline mass consisting of sulphate of 
ammonia and anilosulphuric acid: 


CSN4H" + 8HO + 680? = 2(C2NH7,2S03) + 2CO + 2CO2 + 2(NH40,S03). 


4. The solution in dilute hydrochloric (or dilute sulphuric acid) soon 
assumes a deep yellow colour, and when evaporated over the water-bath, 
gives off an odour of anilocyanic acid, and leaves a white crystalline 
mass, from which sal-ammoniac and hydrochlorate of aniline are ex- 
tracted by cold water, and afterwards oxamide and oxanilamide (p. 812) 
by boiling water, whilst oxanilide is left undissolved in quantity equal 
to that of the oxamide and the oxanilamide. In this case, two decom- 
positions appear to take place simultaneously : 


" (1). CSN4H"4 + 4HO + 2HCl = 2NH‘C] + C8N2H2084, 
SS 
oxanilide. 

(2). C8N4H4 + 4HO + 2HCl = C!N2H404 + 2C2NH8CI. 


—_— 
oxamide. hydrochlorate 
of aniline. 


At the moment of formation (but not afterwards) the oxanilide and 
oxamide are partly converted into oxanilamide: 


C23N2H2 OA -+ C1N?2H4O4 = 2C14N*H80O4,” 
[Perhaps also, altogether : 
4C3N4H™4 + 16HO + 8HCl = 4NH‘Cl] + 4CPENTISCL + CANPETIOM 
+ 2CMN?11804 + C#N?7H?O4]. 


Cold dilute acids gradually eliminate aniline and give off the odour of 
anilocyanic acid. — 5. Cyaniline is not altered by boiling aqueous or 
alcoholic potash, but by hydrate of potash in the state of fusion, 
it is converted into ammonia, aniline, hydrogen gas, and carbonate of 
potash : 


CSN'H™ + 8HO + 4KO = 2H + 2NH3 + 2C¥NH7 + 4(KO,C9%). 


CYANILINE. 361 


Combinations. Cyaniline is insoluble in water and dissolves but 
sparingly in bisulphide of carbon. ’ 

Salts of Cyaniline. — These salts must be brought to the solid state as 
quickly as possible, before they decompose. They are not produced by 
passing cyanogen gas through alcoholic solutions of aniline-salts. 
According to the formula C*N*H™, they must be regarded as biacid salts. 

Sulphate of Cyaniline.— Very soluble, decomposes by evaporation, 
like the hydrochlorate. 

Hydriodate of Cyaniline. — Resembles the hydrochlorate, but quickly 
deposits iodine on exposure to the air. 

Hydrobromate of Cyaniline. — Cyaniline is dissolved in boiling dilute 
hydrobromic acid, and the filtrate immediately mixed with an equal 
quantity of concentrated hydrobromic acid, which separates crystals, to 
be washed, first with concentrated hydrobromic acid, then with ether. 
The salt is very much like the hydrochlorate of eyaniline. 


Crystals. Hofmann, 
Pha Deion mene le Sm LOS ed 6 Soe westvcss 42°33 
AOINEUS NRE her cnattichscaates 56 14 
EG Ete. Aeree tae 16 yal Bees £ 4°05 
21D Ee. Sete 160 AOS sores 39°28 
C7UIN ZEB cee cacesees 400 .... 100 


Hydvochlorate of Cyaniline.—The boiling yellow solution of cyaniline 
in boiling dilute hydrochloric acid, is filtered hot and immediately mixed 
with an equal quantity of fuming hydrochloric acid, which decolorises it, 
and soon causes the separation of a large quantity of colourless crystals, 
which must be washed with. hydrochloric acid and then with ether. 
These crystals, which have a very sweet taste, are permanent when dry, 
but decompose in the moist state, becoming at the same time insoluble. 
in water. Their aqueous solution yields by evaporation, the same 
products of decomposition as the direct solution of cyaniline in dilute 
hydrochloric acid (p. 860), Aniline added to the aqueous solution of the 
crystals, precipitates the cyaniline as the weaker base, and acids throw 
down the crystals in their original state. The crystals dissolve with 
great facility in water and in alcohol, 


° 


Crystals. Hofmann, 
DOC gee aracatessvnnnceterk TOS:00 4a eDAs0 de frasven 54°02 
ANE soccer: ence en ce 56°0 18°02 
Nie S weet iF 16°0 Bien Fo Ree 5°45 
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C2NtHY 2HCl 2 ol 0scuae. 100700 


Nitrate of Cyaniline.— The solution of cyaniline in boiling dilute. 
nitric acid, yields on cooling, white needles, which may be crystallised 
without decomposition from boiling water, dissolve sparingly in cold 
water, and to a still less amount in alcohol and ether. 


Crystals. Hofmann. 
OEY WE RL. eat ernanereen TGS 1 4050 as 46°38 
Gaited’, (8 Site tie 84 23°07 
RCM Oe Le ee ae orn 16 AeA gen aceota 4°63 
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C8N4H4,2HO,2NO® .... 364 .... 100-00 
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Nitrate of cyaniline forms a crystallisable double salt with nitrate of 
silver. 

Chloro-aurate of Cyaniline.— The solution of cyaniline in hydro- 
chloric acid or in alcohol, forms with terchloride of gold, which, in the 
former case, should not contain too much free hydrochloric acid, an 
otange-yellow precipitate, which, after washing with water and 
drying at 100°, contains 42°92 per cent. of gold, and is therefore 
C*N*H™,2HC)],2AuCl. It dissolves very readily in ether. When dis- 
solved in ether in the moist state, it is completely converted, as the ether 
evaporates, into the crystallisable chloro-aurate of aniline no longer 
soluble in ether, and into other products; if dissolved in the dry state, 
it leaves a mixture of this product of decomposition with a few crystals 
of the unaltered gold-salt. 


Chloroplatinate of Cyaniline. — Tolerably strong hydrochloric acid 
saturated at the boiling heat with cyaniline, and mixed with a concen- 
trated solution of bichloride of platinum, yields on cooling, orange-yellow 
needles which must be washed with ether. From their solution in water 
or alcohol, they can no longer be obtained in the crystalline form. The 
aqueous solution becomes turbid when evaporated, and deposits crystals, 
first of chloroplatinate of aniline, then of chloroplatinate of ammonium, 
and yields also other products of decomposition. 


Hofmann. 
86 © si) Riiahantnaness 106°C “8h 25'S. “4ke 25°93 
AN iinthisd RAs 66°) “Hai Bet 
$6 He-aitst...issatess din ee 16:O+4.. 41(2460anmn 2°50 
fi DE desarseepreras edgy siascias ets 198°0.. nie 30°44! sash 30°32 
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C*N*H'4,2HCl + 2PtCl?.... 650°4 .... 100°00 


Oxalate of Cyaniline. — Behaves like the sulphate. 
Cyaniline dissolves with difficulty in wood-spirit, alcoho’, ether, 
benzene, and in oils both fiwed and volatile. (Hofmann.) 


Bicyanomelaniline. 
CMUN FH} a C*Cy®Ad?H", H?. 


A. W. Hormann. (1848.) Ann. Pharm. 67, 160; 74, 1. 
Formation (p. 353). 


Preparation. Cyanogen gas is passed to saturation through alcohol 
saturated in the cold with cyanogen gas; the solution set aside in a 
closed vessel, for some hours, till it solidifies into a mass of yellowish 
silky necdles; the brown mother-liquor drained from these crystals, and 
the crystals washed with cold alcohol, and recrystallised three times 
from hot alcohol. 
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Properties. Needles having a very pale yellow colour, and not 
volatile without decomposition. 


Needles. Hofmann. 
SC ears ance EEUE toe ORES. cities 68°34 
FN geet een meee 7. 20202 
TH Sieeeeee he 13 iO Aaah es ‘aye thes} 
dl a CE te ie ty 263 100°00 


Decompositions. 1. Bicyanomelaniline when heated, gives off aniline 
and hydrocyanate of ammonia, and leaves a resin which becomes car- 
bonised at a higher temperature.— 2. Its pale yellow solution in mode- 
rately strong hydrochloric acid (from which at the first moment, ammonia 
throws down unaltered bicyanomelaniline) becomes coloured in a tew 
minutes (instantly if somewhat concentrated or if heat is applied), and 
gradually deposits melanoximide (p. 266), in the form of a pale yellow 
crystalline powder, while the mother-lquor retains sal-ammoniac, the 
nitrogen in which amounts to 10-97 per cent. of the bicyanomelaniline 
employed ; 


C*)5HB + 2HC]l + 4HO = C°NPHUO! + 2NHACI. 


Other acids, even vegetable acids, act like hydrochloric acid, the more 
quickly as they are more concentrated.—3. The boiling alcoholic solution 
of bicyanomelaniline mixed with excess of hydrochloric acid, acquires a 
transient yellow colour, and on cooling deposits white needles, sal- 
ammoniac being formed at the same time and the liquid losing its 
colour. 


Combinations. Bicyanomelaniline is insoluble in water.—It dissolves 
in cold dilute acids, even in vegetable acids, and thence appears to be a 
weak base; but in consequence of its rapid conversion into melanoximide 
and ammoniacal salt, which does not allow the precipitation of unaltered 
bicyanomelaniline by potash or ammonia, excepting at the first instant 
after solution, it is impossible to obtain crystallised salts of this base. 

Bicyanomelaniline dissolves with tolerable facility in alcohol. 


Chlorocyanilide. 
CONCIH? = C#*Cy®A@H' HCL. 3 


Laurent. (1842.) MW. Ann. Chim. Phys. 22, 97; also J. pr. Chem. 
44,157; abstr. V. J. Pharm, 10, 808. 


Formation and Preparation. Solid chloride of cyanogen (ix, 463) 
in the state of powder is gradually introduced into a flask containing 
aniline dissolved in lukewarm water and the requisite quantity of 
alcohol; and the chlorocyanilide which falls down asa white powder, 
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is washed with water and alcohol successively, after the liquid which 
contains the hydrochlorate of aniline has been decanted : 
4CPNH7 + CON3C = CONSCIH2 + 2(CP2NH7,HC)). 
Similar therefore to the formation of chlorocyanamide (ix, 478). 
Properties. Crystallises from alcohol on cooling, in white, highly 


lustrous, somewhat elongated laminw, and after fusion in radiating 
needles, Not volatile without decomposition. 


Crystals. Laurent. 
EU) Gy Race tert vcrtcs 180°0 G02 eee 60°80 
BIN re es 70°0 oS 540 23°28 
Cl BER A.28 35°4 11:90 11°80 
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_ Decompositions, 1. Heated somewhat above its melting point, it gives 
off 11°8 percent. of hydrochloric acid, becoming less fluid, and ulti- 
mately leaves a greenish, transparent, vesicular residue, which must be 
C°N°H™ (C2#Cy3NAdH7,H? Gm.—Hofmann (Ann. Pharm. 74, 21) regards it as a 
compound of his aniline-mellone C'8N*H}‘ with aniline : C°°N5H! = Cl8N4H4 4+ CENH7]. 
— 2. It dissolves slowly in boiling potash as chloride of potassium and 
antlinammeline, C°°N°H®O? ; 


CON°CIBY + HO s+ KO = CUNT O2 + KCI 


By neutralising the cooled potash solution with nitric acid, the anilin- 
ammeline is obtained as a white focculent precipitate, which is insoluble 
in ammonia, but dissolves in hot weak nitric acid, and separates in the 
form of a jelly on cooling. It contains 62°6 p.c. carbon (somewhat too 
little), and 4°6 hydrogen. (Laurent.) — [Probably = C™Cy3A@H7,H?02, Gm.] 


Oxanilide. 
C8N?H”Of = C**(C*HO?) N AdH?,0* ? 


GreRMARDT. (1845.) WV. Ann. Chim. Phys. 14, 120 and 15, 88; also 
NV. J. Pharm. 8, 56; also J. pr. Chem. 385, 295.—N. J. Pharm. 
9,406; also J. pr. Chem. 39, 298. 

A. W. Hormann. Ann. Pharm. 65, 56; 73, 181; 74, 35. 


Oxanilid, Anilide oxalique. 


Formation. 1. (p. 262.) —2. In the decomposition of cyaniline by 
dilute hydrochloric or sulphuric acid. (Hofmann.) 


Preparation. 1. Binoxalate of aniline is heated to between 160° and 
180°, till the evolution of gas ceases, and the solidified mass is exhausted 
with cold alcohol, which dissolves formanilide and leaves oxanilide undis- 


OXANILIDE. 3§5 


solved. (Gerhardt.) —-2. The solution of cyaniline in excess of dilute 
hydrochloric acid is evaporated over the water-bath; the dry residue 
treated with cold water to remove sal-ammoniac and hydrochlorate of 
aniline, then with boiling water to dissolve oxamide and oxanilamide; 
and the oxanilide which remains undissolved, is purified by solution in 
benzene, filtration, and evaporation, and by washing the crystals with 
alcohol. (Hofmann.) 


Properties, White nacreous scales, which melt at 245° and solidify in 
a radiating mass on cooling; they boil at 320°, giving off a sharp vapour 
like that of benzoic acid, and distilling for the most part without decom- 
position, and sublime at a gentle heat in iridescent lamine. 


Gerhardt. Hofmann, 
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Decompositions. 1. Oxanilide subjected to rapid distillation, yields a 
small quantity of oil containing a trace of anilocyanic acid, which gives 
it a powerful odour. — 2. Bromine acts violently upon oxanilide, giving 
off hydrobromic acid and forming a substance which dissolves in ether 
and crystallises therefrom. (Gerhardt.) — 3. Hot nitric acid gives off red 
vapours. (Gerhardt.) Aqueous chromic acid and other dilute acids do 
not act upon oxanilide, even when heated. — 4. The solution of oxanilide 
in warm oil of vitriol effervesces when strongly heated, giving off carbonic 
oxide and carbonic acid in equal volumes; it then turns slightly brown, 
and on the addition of a small quantity of water, deposits a large quan- 
tity of anilosulphuric acid in the form of a white crystalline powder 
(Gerhardt): 


C8N2H2O! + 2HO + 4803 = 2(C2NH7,2S0%) + 2CO + 2CO?. 


5. Oxanilide distilled with anhydrous phosphoric acid or chloride of zine, 
gives off carbonic oxide and carbonic acid, and is almost completely car- 
bonized; nevertheless, especially with phosphoric acid, the oi] which 
smells of anilocyanic acid passes over, together with sublimed carbani- 
lide, in larger quantity than when the oxanilide is distilled alone. 
(Hofmann.) — 6. Vapour of oxanilide passed over red-hot lime, yields a 
body which may be regarded as C*N*H®. (Hofmann.) —7. Oxanilide 
heated with dry lime gives off aniline, and becomes partially carbonised, 
and sometimes heated to redness. (Gerhardt.) Anhydrous baryta elimi- 
nates scarcely any thing but aniline. (Hofmann.) Oxanilide heated with 
potash-lime, hydrate of potash, or concentrated (not with dilute) potash- 
ley, is resolved into a distillate of aniline and a residue of oxalate of 
potash. (Gerhardt.) 


Combinations. Oxanilide does not dissolve in water or in dilute 
sulphuric acid, even at the boiling heat. (Gerhardt.) _ NS 

Oxanilide dissolves in slightly heated oil of vitriol, and is precipi- 
tated therefrom without alteration by water, (Gerhardt.) 
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It is insoluble in cold alcohol, spwingly soluble in boiling alcohol 
whence it crystallises in micaceous scales. (Gerhardt.) 

It dissolves with greater facility in benzene. (Hofmann.) — Insoluble 
in ether. (Gerhardt,) 


Melanoximide. 
C°N*HYO! — C*#(C*+HO?)\CyN AdH?’,0”, 2 


A. W. Hormann. (1848.) Ann. Pharm. 67, 160; 74, 2; Chem. Soe. 
Vu. J. 2, 307. 


Formation. In the decomposition of bicyanomelaniline by dilute 
acids (p. 363). 

Preparation. Bieyanomelaniline is dissolved in moderately strong 
hydrochloric acid, and the gradually precipitated crystalline powder - (or 
slowly crystallising resin) washed with water. 


Properties. Pale yellow, indistinctly crystalline powder. 


Hofmann. 
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May be regarded as acid oxalate of melaniline — 4 At. water = C*°N?H3,C4H?08 — 4HO. 


Decompositions. 1. Melanoximide melts when heated, giving off a 
large quantity of carbonic oxide, together with a small quantity of car- 
bonic acid (probably resulting from a secondary decomposition), and with 
the strong-smelling vapour of anilocyanic acid, about 10 per cent. of 
which condenses in the form of a yellowish liquid; at a stronger heat, 
the melanoximide ultimately yields carbanilide sublimed in radiating 
crystals, and leaves a pale yellow transparent mass of resin, like that 
obtained from heated melaniline (p. 352). This resinous residue, after moderate 
heating, has the composition A, after stronger heating, the composition B ; 


A. Hofmann. 
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Perhaps the melanoximide first gives off 2 At. carbonic oxide and yields a melano- 
carbimide, C8N3HUO?2; 


CYN3HUO! = 2CO + C8NIHN0?, 


By the further action of the heat, 3 At. melanocarbimide are then resolved into 2 At. 
anilocyanic acid and the residue A: 


3C3N3HU02 = 2CMNH502 + CON7H2302, 


and lastly, at a stronger heat, residue A gives off carbanilide, part of which may be 
produced from anilocyanic acid and water, and leaves the residue B: 


C75N7H202 — C#N2HRO?2 + CNH, 


2. Melanoximide is but slightly decomposed by dilute sulphuric or hydro- 
chloric acid; but when dissolved in alcohol and boiled with concentrated 
hydrochloric acid, it is resolved into oxalic acid, melaniline, and needles 
not yet fully examined, the solution at the same time acquiring a deep 
yellow colour, and emitting a powerful odour of anilocyanic acid. — 
3. Its alcoholic solution solidifies in contact with ammonia or potash, 
either of which takes up a large quantity of oxalic acid, forming crys- 
tals of melaniline; and a similar decomposition takes place gradually in 
its solution in aqueous ammonia or potash, especially when concentrated. 


Combinations. Melanoximide does not dissolve in water or in aqueous 
acids. 

In aqueous ammonia or potash it dissolves at first without decompo- 
sition, and may be precipitated from the solution by acids; afterwards 
decomposition (8) takes place. 

Its solution in weak alcohol forms with nitrate of silver, especially on 
addition of a small quantity of ammonia, a light yellow amorphous pre- 
cipitate, containing from 25:4 to 28°57 and 30°5 per cent. of silver. 

It dissolves sparingly in boiling alcohol, and crystallises therefrom in 
erusts. (Hofmann.) 


Succinanilide. 
C2N?H'%0! = C*(C®H°O?)N AdH?®,0*, q 


Laurent & Geruarpt. (1848.) WV. Ann Chim. Phys. 24, 182. 


Succinie acid mixed in a flask with excess of aniline, and heated for 
ten minutes to the melting point, till water and the excess of aniline are 
driven off, yields a liquid which on cooling solidifies in spherically grouped 
needles, and from which boiling water extracts succinanil, while succina- 
nilide remains undissolved and may be purified by crystallisation from 
alcohol. ents 

It crystallises from the alecholice solution in slender needles which 
melt at 220°. 


Laurent & Gerhardt. 
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When fused at a gentle heat with hydrate of potash, it immediately 
gives off aniline. 

It is insoluble in water, but dissolves readily in alcohol and ether. 
(Laurent & Gerhardt.) 


7. Malanilide. 
C2N?H160§ = C*4(C®H°0*)N Ad H?, 07, q 


Arpre. Ann. Pharm. 96, 106. 
Phenyl-malamide. 


Formed together with malanil (p. 319) by fusing malic acid with 
aniline. The product treated several times with boiling water, is resolved 
into a nearly colourless solution containing malanil, and a strongly 
coloured residue consisting chiefly of malanilide, which may be obtained 
pure and colourless by erystallisation from boiling alcohol, with the aid 
of animal charcoal. 

Colourless scales having a faint lustre. Melts, with partial decoinpo- 
sition, at 175°, and at a higher temperature volatilises for the most part 
unaltered. When set on fire, it burns with a bright smoky flame. 


Arppe 
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Malanilide is nearly insoluble in water, and in dilute hydrochloric acid, 
ammonia and potash. It dissolves but sparingly also in alcohol and ether. 
Strong sulphurve acid dissolves it with the aid of heat. Nitric acid dis- 
solves it in the cold, forming a yellow solution. 

When boiled with strong caustic potash, it dissolyes and is for the 
most part decomposed, a fatty substance rising to the surface of the 
liquid. On addition of water, the dissolved semifluid portion is con- 
verted into a white insoluble powder, which may be completely freed from 
potash by washing with water. This powder dissolves with some diffi- 
culty in alcohol, and erystallises therefrom in small crystalline groups 
and needles. It may be heated, without visible alteration, to 225°; 
melts at a higher temperature, and if cautiously heated, yields a crystal- 
line laminar sublimate and leaves a small quantity of charcoal, This 
substance gives by analysis 64°17 p.c. carbon and 5:41 hydrogen; hence 
it appears to be tartaniide, C?N*H“O® = 2C"NH’7 + C®H°O” — 4 HO. 
(Arppe.) 
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J. Itaconanilide. 
C#N2H#O! = C**(CH°0?)N AdH?, 02, ? 


Gortiies. Ann. Pharm. T7, 282. 
Phenyl-itaconamide. 


When itaconic acid is heated with excess of aniline to a temperature 
alittle above 182°, water and excess of aniline distil over, and the residue 
on cooling solidifies for the most part in a crystalline mass consisting 
chiefly of itaconanilide, which may be purified by two or three ecrystalli- 
sations from boiling alcohol. It is also produced by the action of 
citraconic acid on aniline. 

Large, light, delicate scales, having a nacreous lustre like that of the 
fatty acids. Melts at 185°, and solidifies in a crystalline mass on cooling. 
May be sublimed in small quantities without decomposition. Its vapour 
has a pungent odour. 


Gottlieb (mean). 
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= 2CPNH’ + CMHSO8 — 4HO. 


Nearly insoluble in cold water, very sparingly soluble in boiling 
water; dissolves readily in alcohol and ether. 

Aqueous acids and alkalis do not act upon it, eyen at the boiling 
point. 

Strong sulphuric acid dissolves it, forming a brown solution from which 
it is precipitated without alteration by water. 


€. Pentanitro-itaconanilide, 
C#N7HUO*4 = Cee O2) NN dex He O% 


GorriieB. Ann. Pharm. 85, 38. 


Itaconanilide dissolves in a mixture of strong nitric and sulphuric 
acids; and on adding water to the solution, a pale yellow pulverulent 
body is precipitated, which, after washing with water, gives up to boiling 
alcohol a very small quantity of a substance, which crystallises from the 
solution in small yellow scales, while the principal product of the reaction 
is a perfectly amorphous substance, which produces stains, is destitute of 

You, <1 2B 
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taste and odour, and insoluble in water and alcohol. This is the nitro- 
compound, 


| Dried at 100°. Gottlieb. 
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The compound when treated with alkalis, does not yield binitraniline. (Gottlieb.) 


{. Sulphophenanilide. 
CuNH"S?04 = C"(NH,C?H)H3,8°04, 


Birrt. Ann. Pharm. 91, 107. 


Chloride of sulphophenyl (p. 174) mixed with aniline becomes heated 
and forms an oily liquid, which crystallises from solation-in alcohol in 
splendid prisms with pyramidal summits. Melts at 110°; sinks in boiling 
water, in the form of a heavy oil. _ Dissolves very sparingly in water, 
readily in alcohol and ether. 


Biff. 
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Azo-nucleus C2 N*H!, 


Diphanine. 
C¥N*H5 a CUN7HA H?. 


Laurent & Germarpr. (1849.) Compt. chim. 1849, 417; abstr. Ann. 
Pharm. 75, 74. | 


Preparation. Binitrazobenzene is boiled with alcohol and hydrosul- 
phate of ammonia till the alcohol is partially expelled; after which the 
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liquid is diluted with water, supersaturated with hydrochloric acid, 
filtered hot, and the filtrate supersaturated with ammonia. ‘I'he crystal- 
line alkaloid thus precipitated is purified either by recrystallisation from 
ether, or by pouring dilute sulphuric acid over it, washing the sulphate of 
diphanine with cold water and alcohol, dissolving it in boiling water 
containing hydrochloric acid, and precipitating by ammonia. 


Properties. Yellow, crystalline. 


Laurent & Gerhardt. 
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Laurent & Gerhardt double the formula, making it C2!N‘H®, 


It dissolves with a fine red colour in hydrochloric or nitric acid. 
Its hydrochlorie acid solution forms with bichloride of platinum a 
carmine-coloured precipitate, containing : 


Laurent & Gerhardt. 
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CUN?VHS HCI + PtCi?.,... 3122 ° .... 100°00 


Azo-nucleus C?N®, 


Paracyanogen. 
CANS. 


Jounston. NV. Ldinb. J. of Sc. 1, '75; also Schw. 56, 341. Ann Pharm. 
22, 280. 

Potyp. Boutuay. J. Pharm. 16, 180; also Scher. 60, 107; also Br. Arch. 

34, 32; abstr. Pogg. 20, 63. 

Tuavtow, J. pr. Chem. 81, 220. 

SPENCER. J. pr. Chem. 80, 478. 

H. Detpruck. J. pr. Chem. 41, 161. 


Solid Cyanogen, Bicarburet of Azote, Stickkohlenstoff. 


Formation. 1, When certain metallic cyanides are ignited in close 
vessels: ¢. g. cyanide of mercury (viii, 14); cyanide of silver (viii, PAO E 
ferrocyanide of lead. (Thaulow.) When moist cyanide of mercury ig heated, 
the residue contains more than 2C to IN, because a proportionately ree quantity of 


> od 
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N than of C is consumed in the formation of carbonate of ammonia; in this case also 
the residue is difficult to free from mercury, contains a certain quantity of H and O, dis- 
solves in great part in water when repeatedly washed, forming a light blue solution, and 
finally leaves a paracyanogen containing too much carbon. (Delbriick.) —2, When 


azulmic acid is heated in close vessels. 


Preparation. 1. When perfectly dry cyanide of mercury is heated 
in a retort, till all the mercury is volatilised together with the cyanogen 
gas, paracyanogen remains behind. (Johnston.)— When an iron tube 
welded at the bottom is filled with cyanide of mercury, closed at top by 
a screwed plug having a hole through it into which gypsum paste is 
poured, and heated to low redness, the vapour of mercury escapes but 
slowly through the gypsum as it becomes porous by the heat; and under 
the increased pressure thus produced, a larger quantity of cyanogen 
remains in the form of paracyanogen. (Brown, Hdinb. Phil. Trans. 
1, 245; Berz. Jahresb. 22, 289.) —2. Ferrocyanide of lead (vii, 490) is 
ignited out of contact with the air; the cooled mass exhausted, first with 
warm dilute nitric acid, then with oil of vitriol; and the paracyanogen 
precipitated by water from its solution in the oil of vitriol. (Thaulow.) 
The paracyanogen is not actually dissolved in the oil of vitriol, or only 
to a scarcely perceptible amount, but merely suspended. If therefore 
the liquid be filtered through asbestus, a dark brown filtrate is obtained 
from which water throws down only a trace of paracyanogen, and on the 
asbestus in the funnel there remains a quantity of charcoal free from 
nitrogen. (Berzelius, Jahresber. 23, 84.) — 8. Azulmic acid precipitated 
by the decomposition of hydrocyanic acid or alcoholic cyanogen, is ignited 
out of contact with the air. (Jolnston.) 


Properties. The product obtained by (J) is a brown-black, loosely 
coherent, soft, tasteless, inodorous mass, which soils the fingers. (Johnston.) 
It was sometimes obtained by Johnston in the form of a greenish black, 
dense, hard, easily friable mass, which, when deposited in thin layers on 
w tube, appeared brown-red by transmitted light. 

Paracyanogeu (1) burnt with chlorate of potash, yields on the 
average 198 measures of carbonic acid gas to 100 of nitrogen, and 
therefore contains 1 At. N to 2 At. C, ora multiple. (Johnston.) 


Decompositions. 1. When paracyanogen obtained from dry cyanide 
cf mercury is strongly ignited in a closed vessel, or in a stream of dry 
nitrogen or carbonic acid gas, it is completely converted into cyanogen 
gas without leaving any residue. (Delbriick.) Paracyanogen obtained 
from moist cyanide of mercury, is likewise converted into gaseous 
cyanogen by ignition, but leaves a residue of charcoal. (Delbriick.) — 
2. Paracyanogen (1) heated to redness in the air, burns slowly away 
without smoke, but with a comparatively greater diminution of carbon 
than of nitrogen, so that at first there remains a compound containing 
6C to 4.N, then a compound of about 6 C to 5 N, and lastly Proto- 
carburet of Azote, which contains C and N in equal numbers of atoms 
[= CYN” 1], and when ignited for a longer time, burns completely 
away, without any further relative diminution of the amount of carbon. 
When cyanide of mercury is ignited in contact with the air, the same 
protocarburet of azote remains, amounting to 2°33 per cent. (Johnston.) 
— 3, Dry chlorine gas passed over paracyanogen obtained from cyanide 
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of mercury, produces thick white fumes, having a suffocating odour and 
condensing in the form of a white body in the receiver. This substance 
may be sublimed without alteration; it is inodorous, permanent in the 
air, yields when fused with carbonate of soda, a mass which exhibits the 
reactions of cyanogen and chlorine, and dissolves in hot water, forming 
a solution which does not exhibit the reactions of cyanogen. (Delbriick.) 
Paracyanogen obtained from cyanide of silver, likewise forms with 
chlorine, copious white fumes, but no sublimate. The apparatus emits 
the mouse-like odour of fixed chloride of cyanogen, and the escaping 
gas has a pungent odour probably of volatile chloride of cyanogen, 
(Delbrick.) —4. Paracyanogen ignited in a stream of hydrogen gas, is 
resolved into ammonia, hydrocyanic acid, and charcoal (Delbriick) ; 


C¥NS + 12H = 3NH® + 8C°NH + 6C. 
or: 
CPNS + 10H = 2NH3 + 4C°NH + 4C.? 


Nitric acid neither decomposes paracyanogen (1) nor dissolves it, 
(Johnston, Delbrick.) But, when paracyanogen obtained from cyanide 
of silver is evaporated to dryness with nitric acid, and the residue 
slightly heated, it assumes a light yellow colour, dissolves in nitric acid 
and may be precipitated therefrom by water. (Delbriick.) — Para- 
cyanogen mixed with chlorate of potash detonates by heat, but not by 
percussion. (Johnston.) Sulphur does not act upon paracyanogen, either 
when the two are heated together, or when the vapour of the sulphur 
is passed over heated paracyanogen. (Delbriick.) — Respecting Brown’s 
alleged conversion of paracyanogen into silicium, compare Smith & Brett (Phil. Mag. J. 
19,295 ; 20, 1). 


Combinations. Paracyanogen (1) is insoluble in water. (Delbriick.) 

It dissolves in warm oil of vitriol. (Compare however Berzeliuse py occ) 
The solution yields on evaporation a greyish black residue insoluble in 
water; 1t appears to be capable of forming a erystalline compound with 
mercury. (Johnston.) 

It dissolves in hot concentrated hydrochloric acid, forming a light 
yellow solution, which, when evaporated, leaves an abundant residue 
insoluble in water. (Johnston.) 

It does not dissolve in nitric acid or in ammonia. (Johnston.) 

It dissolves in aqueous potash, but probably undergoes decomposition 
at the same time. (Johnston.) 


Paracyamde of Silver. — Remains when cyanide of silver is ignited 
in close vessels (viii, 27), as a grey, porous, very refractory mass, which, 
when struck with the hammer, acquires a perfect metallic lustre like that 
of bismuth, and becomes hard and brittle, so that it may be crushed 
to a fine powder. (Thaulow.) Greyish silver-white, hard and brittle 
(Delbriick.) 

Paracyanide of silver very strongly ignited in a retort yields nitrogen 
and cyanogen gases, at first in the preportion of 1 vol. nitrogen gas to 
1-5 vol. cyanogen; then of 1 : 2:4; then of 1: 0°86; and lastly of 
1: 09. — 134 pts. (1 At.) of cyanide of silver strongly ignited in a 
retort, till the paracyanide of silver formed at first, is decomposed, gives 
off 20°44 pts. in the form of nitrogen and cyanogen gases (1°34 grm. 
of cyanide of silver yiclding 94 cubic centimetres of the gaseous mixture. ) 
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The residue, which bas exactly the appearance of silver, leaves, when 
boiled with nitric acid, 5°8 pts. of nitrogenous charcoal, which when 
burnt yields 1 vol. nitrogen to 3°5 vol. carbonie acid gas, therefore 3°5 
pts. carbon to 2°3 pts. nitrogen. The 26 pts. of cyanogen in 134 pts. of 
cyanide of silver are therefore resolved into 20°44 pts. of gaseous mixture 
and 5°8 pts. of nitrogenised charcoal; 20:44 + 5°8 = 26°24; and the 
silver retains a proportionally larger quantity of carbon than of nitrogen, 
so that the cyanogen gas evolved is mixed with free nitrogen. (Delbrick.) 
— Nitric acid digested with paracyanide of silver, extracts the greater 
part of the silver and leaves a brown residue. (Thaulow.) The residue 
left after the paracyanide of silver has been repeatedly boiled with fresh 
nitric acid, contains, in the dried state, together with carbon and 
nitrogen in the proportion of 2 At. to 1 At., also 43°4 p.c. silver, which 
remains after ignition in contact with the air. It therefore contains 
AgC®N® [or rather, Ag?C¥N®*]. (Liebig, Ann. Pharm. 50, 357). Para- 
cyanide of silver (the residue after treatment with nitric acid appears to 
be meant] yields, when heated to bright redness, a mixture of nitrogen 
and cyanogen gases in proportions varying in the course of the expe- 
riment as follows: 1:8; 1:53; 1:4; and finally 1 : 8 again; hence 
charcoal remains together with the silver. (Liebig.) Paracyanide of 
silver cannot be completely freed from silver by boiling with nitric acid; 
the silver may however be entirely removed by treating the brown friable 
residue obtained by the action of nitric acid, with mercury, or b 
dissolving it in oil of vitriol and precipitating by water. (Delbriick.) 
The brown pulverulent residue obtained by treating paracyanide of silver 
with moderately strong nitric acid, gives off, when dried over oil of 
vitriol and ignited in the air, a faint odour of hydrocyanic acid, and 
leaves 40°24 p.c silver, which dissolves in nitric acid all but a mere 
trace. It dissolves in slightly heated oil of vitriol, without evolution of 
gas, and water added to the dark brown solution throws down brown 
flakes, which, after drying at 175°, leave 35°46 p.c. silver when ignited 
in the air. — These brown flakes, twice boiled with nitric acid, and then 
washed and dried, leave by ignition 32°8 p.c. silver. It appears then 
that the silver is not completely extracted, either by nitric acid or by 
oil of vitriol (Rammelsberg, Pogg. 73, 84.) 

Paracyanide of silver unites with mercury, forming an extremely hard 
crystalline amalgam. This amalgam once digested with nitric acid, leaves 
a residue which, when pulverised, dissolves completely in excess of oil 
of vitriol even without the aid of heat. Water added to this solution 
throws down paracvanogen, while the silver remains dissolved in the 
dilute acid. If the residue is not pulverised, it does not dissolve in oil 
of vitriol unless heat be applied, and then gives off a gas, which is not 
sulphurous acid. (Thaulow.)— Paracyanide of silver surrounded with 
magnesia, and exposed, in a hessian crucible, to the most intense heat of 
a Sefstrém’s blast furnace, yields metallic globules of silver containing 
magnesium, and soluble without colour in nitric acid. — By tolerably 
strong ignition, for half an hour in a crucible lined with charcoal, para~ 
cyanide of silver does not undergo any change in form or appearance, 
but nevertheless exhibits a few granules of reduced silver. (Thaulow.) 
It is not altered by ignition with cyanide of potassium. (Thaulow.) 

Paracyanogen is insoluble in alcohol. (Johnston.) 


{. When hydrocyanic acid is added to a mixture of potash and ferricyanide of 
potassium, the solution acquires a yellow colour, soon changing however to dark red 
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and even black, and yields a precipitate of the same colour, the formation of which is 
accelerated by heat. This compound is insoluble in water, bat soluble in caustic 
alkalis, and reprecipitated by acids ; it gives off 10°5 p.c. water at 100°. It contains 
carbon and nitrogen, but not in the proportions to form paracyanogen, the carbon being 
in excess, and likewise oxygen and hydrogen. Different specimens gave results varying 
from 48°92 to 42°05 p.c. C; 41°62 to 42°77 N; and 3°2to3-4 H. A similar sub. 
stance is formed by passing chlorine through a solution of cyanide of potassium : the 
product thus obtained gives 35°2 to 36:2 C; 42°30 N; and 3°00 H. When treated 
with nitric acid, it forms a yellow compound (Lyon Playfair, Chem. Soc. Q. J. viii, 129). . 


Appendix to Paracyanogen, 


Azulmic Acid. 


JoHnston. Schw. 56, 341. 
Pot. Bouttay. J. Pharm. 16, 180; also Schw. 60, 107. 
H. Detsrucr. J. pr. Chem. 41, 161. 


Stickkohlenstof’, Azulmsdure, Azulmin, Acide azulmique (Boullay), Azulmine 
(Thénard), 


First noticed and examined in some of its relations by Proust in 1806 (Ann. Chim. 
60, 233; also N. Gehl. 3, 584), then by Ittner in 1809 (Beitrage z. Geschichte d. 
Blauséure), and by Gay-Lussac in 1811; afterwards somewhat more minutely by 
Johnson and Boullay ; frequently confounded with paracyanogen, from which however 
it differs by containing hydrogen, 


Formation. In many decompositions of cyanogen and hydrocyanic 
acid. (vii, 386, 6; 387, 7; 402, 12.) : 


Preparation. An aqueous or a dilute alcoholic solution of cyanogen’ 
or aqueous hydrocyanic acid is left to itself for some time — best after 
addition of a small quantity of ammonia or of potash —as long as the 
liquid, which gradually acquires a brown colour, continues to deposit 
brown flakes; and these flakes are collected on a filter and washed with 
water. The water takes up a portion of them, becoming brown thereby, 
the solution being caused by the ammonia produced in the decomposition 
or perhaps by the ammonia or potash added, ‘This portion may be pre- 
cipitated by an acid. 

Special modes of preparation: 1. Concentrated — or better, anhy- 
drous — hydrocyanic acid is left to itself till it solidifies in a brown mass, 
which is washed with water and dried. 

2. Hydrated alcohol saturated with cyanogen gas is left to stand as 
long as flakes are deposited in it; and these flakes are collected on a filter, 
the alcohol then running off colourless, afterwards washed with water, 
which then becomes yellow, and dried. (Johnston.) 

3. An aqueous solution of cyanogen is abandoned to spontaneous 
decomposition, and the brown precipitate washed with water, and dried, 
(Pelouze & Richardson, Ann. Pharm. 26, 63.) 

4. Alcoholic potash is saturated with cyanogen gas; the liqnid 
decanted from precipitated cyanide of potassium; set aside for some time 
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in a bottle, which is closed with the stopper of a dropping bottle having a 
narrow tube passing through it; and after four months, when the odour 
of hydrocyanic acid is no longer perceptible, slowly evaporated to 
dryness. The residue is then macerated in cold water, thrown on a 
filter and washed with water, to which it imparts a yellow colour. The 
azulmic acid thus obtained leaves a small quantity of carbonate of potash, 
when burnt, but may be obtained pure by solution in oil of vitriol, preci- 
pitation by rather more than an equal volume of water, and subsequent 
washing and drying. (Thaulow, J. pr. Chem. 31, 228.) 

5. Hydrocyanic acid may also be mixed with small quantities of 
ammonia or potash (Gm.), or its vapours passed into aqueous cyanide 
of potassium, or the aqueous cyanide of potassium mixed with a quantity 
of sulphuric acid not sufficient to decompose it (Delbriick); in either 
case an abundant deposit is quickly obtained. The product obtained 
with hydrocyanic acid and cyanide of potassium is however a mixture of 
three substances, of which one is soluble in water, another in acids, 
while a body richer in carbon remains behind. (Delbrick.) 

6. Cyanide of potassium prepared by the method given at page 
413, 5, vol. vii, is dissolved in cold water; chlorine gas passed through 
the solution, of sp. gr. 1:2, till it begins to effervesce, becoming heated 
at the same time to 85°, and giving out white fumes; the liquid set aside 
for some hours, whereupon it becomes turbid, acquires a dark colour, and 
deposits black flakes; and the red liquid decanted from these flakes (it 
may yield more if treated with fresh chlorine), which are then washed 
with a small quantity of ice-cold water, in which they appear to be some- 
what soluble, and dried. Bromine or iodine may also be used instead of 
chlorine. (Spencer, J. pr. Chem. 30, 478.) The product thus obtained 
is a mixture of two substances, one of which dissolves with brown colour’ 
in water, and the other for the most part in boiling nitric acid. 
(Delbriick.) In general, azulmic acid exhibits different properties 
according to the mode in which it is prepared. (Delbruck.) 


Properties. Azulmic acid (1) is a black spongy mass, yielding a 
brown powder, which, in fine particles, transmits light with red brown 
colour (Boullay); (2) is black in the mass, brown when pulyerised 
(Johnston); (3) black (Pelouze & Richardson), 

With regard to the composition of azulmic acid, statements vary 
to such an extent as to render it impossible to calculate a formula. As 
Delbriick has shown that many preparations bearing the name of azulmic 
acid, are mixtures of three substances, one of which is soluble in water, 
another in nitric acid, and the third insoluble in both liquids, it is doubtful 
whether a pure compound has ever been analysed. The following are the 
individual stateinents : 

Azulmic acid (1), purified by solution in potash, precipitation by 
acids, washing, and drying, yields by combustion 5 yol. carbonic acid 
gas to 2 vol. nitrogen, and appears to be = C°N?H. (Boullay). — The 
acid (2) contains 26 pts. (J At.) cyanogen to 4:05 (4 At.) hydrogen, and 
is therefore = C*NH* (Johnston, Schw. 56, 346.) Acid (1) and acid (2) 
are C°N?H,2HO [ = C°N‘H®O*] (Johnston, Ann. Pharm. 22, 280). 
Acid (4) yields by combustion 2 vol. carbonic acid gas to 1 vol. nitrogen. 
(Thaulow.) — Acid (3) in combination with oxide of silver exhibits the 
composition C&N*H*0# (Pelouze & Richardson). — Acid (4) contains about 
4At.C tol At. N; but it is a mixture (vid. sup.), so that the pro- 
portion varies in different preparations. (Delbrick.) 


AZULMIC ACID. Sit 


Decompositions 1. Azulmic acid (1) yields by dry distillation, hydro- 
eyanic acid, ammonia, and water, and leaves charcoal containing nitrogen. 
(Proust). It yields a sublimate of hydrocyanate of ammonia, and when 
more strongly heated, a gas smelling of cyanogen, but burning with a 
blue flame, and leaves charcoal. (Boullay.) The acid (1) or (2) 
which is C°N‘H*0O*, gives off, when ignited, carbonate of ammonia 
together with a small quantity of water, and leaves paracyanogen. 
C®N‘*H*°O0* = 2(NH?,CO?) + CtN* (Johnston.) — Acid (4) when gently 
heated, gives off a large quantity of hydrocyanic acid and hydrocyanate 
of ammonia, and leaves a residue which contains more carbon than 
cyanogen contains, and is therefore resolved by strong ignition into 
cyanogen gas and charcoal free from nitrogen. — 2. Chlorine gas passed 
over azulmic acid, gives off white fumes having a pungent odour and 
perhaps containing volatile chloride of cyanogen; no sublimate is formed, 
but the apparatus exhibits the mouse-like odour of solid chloride of 
cyanogen. (Delbriick.) The acid (1) dissolves in cold concentrated 
nitric acid. The aurora-red solution is precipitated by water; when 
evaporated, it leaves a pitchy residue, sparingly soluble in cold, better in 
hot water, and easily soluble in potash-ley, from which acids throw 
down a body resembling indigo-resin. (Boullay.) The acid (1) dissolves 
readily in nitric acid, and water added to the yellow solution throws 
down paracyanic acid in the form of a yellow powder. (Johnston.) 

Paracyanic acid = C®N‘O; when subjected to dry distillation, it 
gives off carbonic acid and cyanogen gases, and leaves paracyanogen. 
Mercuric paracyanate is precipitated even from the hot solution of para- 
cyanic acid in nitric acid [on addition of mercuric nitrate ?]; it is 
= 2Hg0,C°N‘0. Paracyanate of silver is AgO,C°N*O. (Johnston.) 

The solution of azulmic acid (1) in nitric acid is but partially preci- 
pitated by water; ammonia throws down the whole of the dissolved 
matter in thick brown flakes. Lead and silver salts precipitate the nitric 
acid solution more completely than water; but the liquid filtered from 
the silver precipitate still forms with ammonia a thick brown precipitate 
containing 3°07 per cent. of oxide of silver. The nitric acid solution of 
azulmic acid neutralised with ammonia as far as possible without precip!- 
tation, forms with neutral acetate of lead, a thick white precipitate; 
with copper-salts a light green; and with manganese-salts, after addition 
of sel-ammoniac and ammonia, a light brown precipitate. When the 
nitric acid solution of azulmic acid is precipitated by nitrate of silver 
without addition of ammonia, the precipitate contains 81°98 p. c. oxide 
of silver; if ammonia be added immediately, but not in sufficient 
quantity to produce alkaline reaction, the precipitate contains 19°35 p.c. 
oxide of silver. These numbers do not agree with Johnston’s formula, 
which requires 51 p.c. oxide of silver. (Delbruck.) 

4. Azulmic acid ignited with carbonate of potash forms cyanide of 
potassium. (Ittner.) 


Combinations. Washed azulmic acid (1) is insoluble in water 
(Boullay); (8) dissolves sparingly. (Pelouze & Richardson.) 

The acid (4) dissolves in oil of vitriol whence it is precipitated by 
water. (Thaulow.) 

It dissolves in concentrated hydrochloric acid. (Thaulow.) 

The acid (1) dissolves easily in aqueous ammonia or potash forming a 
dark brown-red solution; acids throw down from this solution a red- 
brown powder; heavy metallic salts decolorise it and form brown 
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precipitates. The acid (4) is likewise soluble in carbonate of potash. 
(Thaulow.) 

Alcohol recently saturated with cyanogen gas does not precipitate 
corrosive sublimate,; but after the solution has turned brown, it forms 
therewith, a brown precipitate afterwards turning red, which yields by 
combustion, 2 vol. carbonic acid gas to 1 vol. nitrogen. — Nitrate of silver 
forms a black precipitate with alcohol saturated with cyanogen gas, after 
the solution has turned brown. (Jobnston.) 

Azulmic acid (8) dissolves readily in acetic acid. (Pelouze & 
Richardson.) 

Azulmic acid (1), (2), and (4), is insoluble in alcohol (Boullay, 
Johnston, Thaulow); (3) is sparingly soluble in alcohol, insoluble in 
ether. (Pelouze & Richardson.) 

Boullay likewise regards the mouldy substance which remains when 
cast iron is dissolved in nitric acid, (v, 216) as azulmic acid. — Boullay 
also obtained a similar substance by boiling gelatin with potash. 
(vid. Gelatin.) 

Girardin & Preisser (WV. Ann. Chim. Phys. 9, 877) boiled the 
substance of corpses which had mouldered in leaden coffins in a church, 
with potash-ley, and, by precipitating with acids, and washing the 
precipitate with ether, alcohol, and water, obtained a red-brown, 
light crystalline powder, amounting to 35°5 per cent. of the original 
mass; this powder was resolved by dry distillation into hydrocyanate of 
ammonia and charcoal, and contained 50°23 per cent. C, 47°90 N and 
1°68 H (loss 0°19) so that it was = C°N?°H, therefore = Boullay’s 
azulmic acid. 


Primary nucleus CVHS, 


Oil. O’H’. 


Farapay. (1825.) Phil. Trans, 1825, 140; also Schw. 47, 340 and 
441; also Pogg. 5, 303. 
CovERBE. Ann. Chim. Phys. 69, 184; also J. pr. Chem. 18, 165, 


HMexacurbure quadrihydrique (Couerbe). 
Formation. By the dry distillation of fats and resins, 


Preparation. In the preparation of butylene (x, 66); a certain 
portion of benzene however remains dissolved even after strong cooling, 
(Faraday.) The resin-oil (x, 411), which, when distilled gives off at first 
an oil resembling amylene (xi, 2), then likene (x, 411), and the oil 
CH! (xi, 411), yields at a higher temperature, the oil C”’H®’. (Couerbe.) 


Properties. Colourless oil, of sp. gr. 0°86 at 15°5°, boiling at 85°5°, 
and having a vapour-density of about 3:049. (Faraday.) Very pale 
yellow; of sp. gr. 0°8022; boiling between 80° and 85°; yapour-density 
2°02. (Couerbe.) 
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Faraday. Couerbe. 
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Decompositions. 1. The oil burns with a bright flame which deposits 
a large quantity of soot. —2. In contact with oil of vitriol, it acquires 
a dark colour, becomes strongly heated, and is resolved into a lower thick 
black layer containing a conjugated sulphuric acid, and an upper thin 
yellow liquid, which is not further altered by cold oil of vitriol. — Potas- 
sium has no action upon it at 85°5°. (Faraday. ) 


Combinations. The oil dissolves very sparingly in water, very readily 
in alcohol (whence it may be separated by water) in ether and in ot/s both 
fixed and volatile. (Faraday.) 


Oxygen-nucleus C?H%O*. 


Pyrocatechin. 
C¥HSO! — Gi a he 6s O24 


Reinscn. Leperé. 68, 54. 

WackenrRoDER. Ann. Pharm. 387, 309. 

Const. ZWENGER. Ann. Pharm. 37, 327. 
Rupour. WaGcner. J. pr. Chem. 52, 450; 55, 65. 
ErssFELDT. Ann. Pharm. 92, 101. 

Max. Bucuner. Ann. Pharm. 96, 186. 


Pyromoritannic acid, Phenic or Oxyphente acid. — First obtained by Reinsch 
in 1839; more exactly investigated by Zwenger, Wagner, Kissfeldt and 
Buchner. 


Formation. By the dry distillation of catechin (Reinsch, Zwenger), 
of moritannic acid, gum ammoniacum and probably also of peucedanin 
(Wagner), of kino (Hissfeldt); also of wood, whence it is found in wood~ 
vinegar. (Buchner.) _— It does not occur in coal-tar. (Buchner.) 


Preparation. 1. Catechin or catechu is introduced into a retort of 
fourfold capacity, and quickly heated above its melting point until it 
chars; the distillate which collects in the cooled receiver, evaporated at 
30° till crystals form on the surface, the empyret matic oils which become 
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resinised during the evaporation being separated by filtration; the black- 
brown crystalline mass which forms on cooling, sublimed (after pressure 
between paper, according toW agner), a large quantity of liquid then passing 
over at first, which also yields pyrocatechin by evaporation; and the 
sublimation of the crystals repeated three or four times, till they no 
longer become coloured on exposure to the air. (Zwenger.) —2. Crude 
moritannic acid mixed with an equal quantity of quartz-sand is heated 
in aretort over a moderate fire; and the distillate, which solidifies on 
cooling, freed from the oil containing carbolic acid by pressure between 
paper, and purified by sublimation and recrystallisation from water. 
(Wagner.) — 4%. 3. Malabar kino or butea-kino yields by dry distillation 
a clear watery liquid smelling of creosote, and leaving, after separation 
from empyreumatic oil, and evaporation, a black crystalline mass, which 
when sublimed, yields pyrocatechin in thin colourless laminz, and some- 
times in rhombic prisms, From malabar kino (but not from butea-kino), 
a small quantity of pyrocatechin may also be obtained by extraction with 
ether and evaporation, — or by precipitating the aqueous extract with 
acetate of lead, decomposing the lead precipitate with sulphuretted hydrogen, 
evaporating, and digesting the residue in ether. (Eissfeldt.) —4. Crude 
wood-vinegar evaporated to a syrup is shaken up with a saturated 
solution of common salt; the liquid separated from the tarry matter and 
agitated with ether; the ethereal liquid separated from the saline solution 
and the ether distilled off; and the residue (containing pyrocatechin, acetic 
acid and tar-oil) distilled in a stream of carbonic acid, whereupon acetic 
acid passes over first, then pyrocatechin and tar-oil, then a brown viscid 
oil. The middle portion of the distillate, which must be collected apart, 
solidifies on cooling in a reddish yellow crystalline pulp, which, when 
pressed between bibulous paper and sublimed in a stream of carbonic acid, 
yields colourless pyrocatechin. Or better: The wood-vinegar is shaken 
up with ether without previous evaporation; the residue obtained from 
the ethereal liquid by distilling off the ether, shaken up with a saturated 
eolution of common salt; the saline solution, after separation from the 
oil, again shaken up with ether; the ether distilled off; and the residue 
also subjected to distillation; a liquid is then ootained, which, on cooling, 
yields tolerably pure crystals of pyrocatechin. (Buchner.) 4. 


Properties. — Broad, white, strongly shining laminw resembling 
benzoic acid, and rhombic prisms. (Zwenger.) Small shining rectangular 
prisms belonging to the right prismatic system; bevelled with two faces 
resting on the acute lateral edges at an angle of 116°. (Wagner & 
Neumann.) Melts at 116°*, and sublimes even at a lower temperature. 
(Zwenger.) Melts, after drying, between 110° and 115°, and volatilises 
gradually at 130° (between 50° and 60° according to Wagner); melts at 
111° or 112°; when perfectly dry, and volatilises even at ordinary tem- 
peratures. (Hissfeldt.) Melts at 111°, and volatilises at the melting point, 
subliming in shining lamine. (Buchner.) Boils between 240° and 245° 
(between 240° and 250°, according to Wagner), and yields colourless 
vapours which condense into a quickly erystallising oil. (Wagner.) The 
vapours have a pungent odour and excite coughing. Its taste is sharply 
bitter and burning, It is neutral. (Zwenger.) Rather bitter; scarcely 


* In Zwenger’s paper the melting point is stated to be 126°; but this is 
stated by Zwenger himself to be a misprint (vid. Ann. Pharm. 92, 108). 
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reddens litmus. Mixed with hydrochloric acid, it colours firwood violet, 
the colouring being stronger as the pyrocatechin is more free from 


carbolic acid. (Wagner. ) 
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Eissfeldt’s first analysis was made with pyrocatechin prepared from malabar-kino ; 
the second from butea-kino. — Buchner explains the excess of carbon and hydrogen, on 
the supposition that the pyrocatechin had a small quantity of a hydrocarbon adhering 
to it. 

Pyrocatechin is metameric with hydrochinone. 


Decompositions. 1. Pyrocatechin turns yellow when heated, and 
becomes, as appears from the preceding analyses, somewhat richer in 
carbon. It also leaves a slight black residue when sublimed. This 
residue boiled with water, Jeaves an empyreumatic resin, and yields a 
brown decoction; on evaporating this liquid, a black film forms on the 
surface and a brown black residue is left.—From this residue, alcohol extracts 
a yellowish, translucent, amorphous substance (similar to Runge’s viridic acid) whose 
aqueous solution acquires a green culour, gradually on exposure to the air, but imme- 
diately on addition of potash. The same solution forms with baryta-water a green 
precipitate ; with neutral acetate of lead, a white precipitate which afterwards turns 
green; with ferrous salts a black; and with nitrate of silver a brown precipitate. 
(Zwenger.) Pyrocatechin may be distilled undecomposed even with excess of baryta or 
lime. (Wagner.)— 2, It burns with a bright flame. (Zwenger.) — 3. Its 
aqueous solution turns reddish in contact with the air, and may be evapo- 
rated without decomposition. (Zwenger.) — 4. It is rapidly decomposed 
by chlorate of potash and hydrochloric acid, yielding chloranil. (Wagner.) 
— 5. Nitric acid acts upon it with violence, evolving red vapours. 
(Zwenger.) The products of this reaction are oxalic acid and traces of 
a yellow nitro-acid, probably styphnic acid. (Wagner.)— 6. With aqueous 
chloride of lime or bichromate of potash, it forms a black liquid and a 
black precipitate. — 7. With aqueous caustic alkalis or alkaline car- 
bonates it forms a mixture which is yellow at first, then becomes greenish 
yellow, and lastly black. (Zwenger.) The change of colour, accompa- 
nied by rapid absorption of oxygen, proceeds in the following order: 
green-brown, then black and opaque; with milk of lime: green, then 
quickly brown. (Wagner.) — The aqueous solution of pyrocatechin pro- 
duces a greenish precipitate with silver solution, the silver being partly 
reduced, and a dark brown precipitate with solution of gold. To bichlo- 
ride of platinum it gradually imparts a green colour and then forms a 
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greenish brown precipitate. (Zwenger.) It easily reduces nitrate of 
silver, terchloride of gold and bichloride of platinum; and at a boiling 
heat, sulphate or acetate of copper mixed with potash; it also imparts a 
brown colour to acetate of copper, and then forms a black-brown preci- 
pitate. (Wagner.) —It is not altered by sulphurous acid. (Wagner.) 


Buchner’s oxyphenic acid exhibits similar reactions. 


Combinations. Pyrocatechin dissolves readily in water (Zwenger, 
Wagner); also in owl of vitriol and hydrochloric acid. (Zwenger.) 

It quickly absorbs ammoniacal gas, and gives it off again in vacuo or 
at 100°. (Zwenger.) 

Its aqueous solution forms, with neutral acetate of lead, a thick white 
precipitate (yellowish white, according to Buchner), which is permanent 
in the air, nearly insoluble in water, but dissolves very readily in 
acetic acid. (Zwenger.) When dried in the cold, it appears .greenish 
white, but brownish when dried at 100°. (Wagner.) 


Zwenger, Fissfeldt, Buchner, Wagner. 
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The aqueous solution of pyrocatechin does not colour ferrous salts 
(Wagner, Buchner); it colours ferric salts dark green and then forms a 
black precipitate (Zwenger); the dark green colour is changed by alkalis, 
even in very dilute solutions, to a beantitul violet-red, like that of per- 
manganate of potash, and the green colour is restored by acids. (Wagner, 
Buchner.) 

Pyrocatechin dissolves very readily in alcohol (Zwenger, Wagner), 
and very readily according to Zwenger, but with difficulty according to 
Buchner, in ether. 

Jt does not precipitate gelatin (Zwenger, Wagner), or the salts of 
quinine. (Wagner. ) 


Oxygen-nucleus C%H*04, 


Comenic Acid. 
C¥H‘O” = C?H‘040% 


Ropiquet. Ann. Chim. Phys. 51, 326; also J. Pharm. 19, 67; also Ani. 
Pharm. 5, 90; also Schw. 67, 882.— Ann. Chim. Phys. 58, 428. 
LizBic. Ann. Pharm. 7, 287; also Pogg. 81, 168. — Ann. Pharm. 
26, 116. 
Stennouse. Phil. Mag. J. 25, 196; also Ann. Pharm. 51, 287. 
Henry How. Ld. Phil. Trans xx, 2, 225; Ann. Pharm. 80, 65; abstr. 
Chem. Soc. Qu. J.-4, 868. 


COMENIC ACID. 383 


Parameconice acid, Anhydrous meconic acid. —Discovered, in 1832, by 
Robiquet, who at first regarded it as anhydrous meconic acid; afterwards 
recognized as a distinct acid by Liebig, who first observed the formation 
of carbonic acid which accompanies the conversion of meconic into 
comenic acid, 


Formation. 1. By heating meconic acid to temperatures between 120° 
and 220°, the change being attended with evolution of carbonic acid : 


CHH‘OM — CPH!OM + 2CO%. 


2. By continued boiling of meconic acid dissolved in water or in hydro- 
chloric acid, likewise with evolution of carbonic acid. (Robiquet.) 


Preparation. Meconic acid (Liebig), or meconate of potash or baryta 
(Robiquet), is boiled with a strong mineral acid; or meconate of lime is 
boiled with highly concentrated hydrochloric acid (Stenhouse); or acid 
meconate of potash, produced by treating crude neutral meconate of lime 
with very dilute hydrochloric acid, is heated with as much strong hydro- 
chloric acid as is required to dissolve it (How), and the solution left to 
crystallise. When the mere aqueous solution of the acid is boiled, too large a quan- 
tity of brown secondary product is formed. (Robiquet, Liebig.) 


Purification. The still reddish crystals are dissolved in a slight excess 
of hot concentrated potash; the solution filtered hot to separate a small 
quantity of lime; the white nodules which form on cooling, washed with 
a small quantity of cold water, till the strongly coloured mother-liquor is 
removed; then boiled with excess of hydrochloric acid; and the comenic 
acid which separates on cooling, freed from hydrochloric acid by two or 
three recrystallisations from water. The still remaining tinge of red 
may be removed by treatment with animal charcoal. (Stenhouse.) — 
2. The impure acid is dissolved in a quantity of boiling ammonia just. 
sufficient to dissolve it (because an excess, as well as continued boiling, 
causes the liquid to turn brown), and filtered immediately at a boiling heat; 
the yellow crystals which separate from the dark filtrate when left at 
rest, washed with cold water, and recrystallised from hot water; their pale 
yellow aqueous solution mixed with strong hydrochloric acid; and the 
comenic acid, which is precipitated in the form of a white or pale yellow 
powder, crystallised from boiling water. 


(Properties. Hard, yellowish, very acid, granular crystals. (Robiquet.) 
Prisms, laminw, or granules, having a very faint yellowish colour. 
(How.) 


The crystals are anhydrous. (Liebig.) 


Crystals. Robiquet. Liebig. 
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Decompositions. 1. The acid, when subjected to dry distillation, 
behaves like meconic acid. (Robiquet.) When comenic (or meconic) 


384 PRIMARY NUCLEUS CY®H8: OXYGEN-NUCLEUS C¥®H/0}, 


acid is quickly heated in a retort, above the temperature of 200° to 220°, 
at which pyromeconic acid would be formed, but not till complete 
carbonisation takes place, an acid, yellowish, watery liquid passes over 
having a faint empyreumatic odour; and there remains a blackish grey, 
porous, carbonaceous mass, from whose ammoniacal solution, after filtra- 
tion, hydrochloric acid throws down thick dark green flakes, which, if 
exposed to the air after washing with water, shrink up to a substance 
resembling glance-coal in appearance, and in its chemical relations agreeing 
perfectly with metagallic acid. (Winckler, Jtepert. 59, 42.) — 2. Comenic 
acid suspended in water through which a stream of chlorine gas is 
passed, forms a solution of chlorocomenic acid which crystallises out after 
a while, and oxalic acid which remains in solution : 


CYH*O0 + 2Cl = CYCIH%O” + HCI. 


The oxalic acid and a brown colouring matter which forms during evapo- 
ration, must be regarded as secondary products. (How.) — 3. Similarly, 
the colourless solution of comenic acid in bromine-water yields bromoco- 
menic acid which crystallises, and oxalic acid. (How.) — 4. Nitric acid, 
eyen when very dilute, converts comenic acid into carbonic, hydrocyanic 
and oxalic acid, and if the nitric acid is tolerably strong and heated at 
the beginning of the action, the process is complete in a few minutes. 
(How.) — 5. Oil of vitriol acts upon comenic acid in the same manner 
as on meconic acid. (Robiquet.) —6. The acid dissolved in water and 
boiled with excess of ammonia till nearly all the ammonia evaporates, 
forms a black-red liquid, which, on cooling, deposits impure comenamate 
of ammonia as a grey viscid sediment. (How) : 


C2HIO” + 2NH? = CUN?H80O§ + 2HO. 


Ovmbinations. The acid requires more than 16 pts. of boiling water 
to dissolve it, (Robiquet.) 

The Comenates are partly neutral or bibasic, partly acid or monobasic, 
The neutral comenates of potash, soda and ammonia, cannot be obtained 
in the solid state. (How.) 


Comenate of Ammonia, — Monobasic. — Obtained in How’s process for 
purifying comenic acid.— The aqueous acid slightly supersaturated with 
ammonia, and evaporated in vacuo over oil of vitriol, yields four-sided 
prisms having a yellowish tinge; they give off 9:04 p.c. (2 At.) water at 
100°. (Stenhouse.) White square prisms having a very strong lustre. 
They redden litmus even when they separate on cooling from a hot solu- 
tion of the acid in excess of ammonia. They do not give off anything 
at 177°, but at 199° in a sealed tube, they melt and are converted into a 
black mixture of charcoal and comenamate of ammonia; their aqueous 
solution is also converted into this salt by continued boiling with 
ammonia (p. 393). They dissolve readily in boiling water, sparingly in 
alcohol. .(How.) 


Crystals dried at 100°. Stenhouse. 
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__ The same composition was found by How; if, however, the acid be neutralised 
with ammonia and mixed with alcohol, radiating prisms separate which give off 13°73 
p.c. water at 100°, and are therefore CV-H* NH4)O” + 3Aq. (How.) 


Comenate of Potash. —a. Bibasic.— The ‘aqueous acid half neu- 
tralised with potash [so as to form the monobasic salt] yields no precipi- 
tate, but when completely neutralised, deposits the sparingly soluble 
neutral [bibasic salt]. In this respect, comenic acid is opposite to meconic 
acid, the acid potash-salt of which is the less soluble of the two. 
(Robiquet.) 

6. Monobasic. — The acid dissoived in a slight excess of boiling 
potash-ley yields crystals on cooling, which, after washing witi cold 
water, crystallise from hot water in short, square, anhydrous needles, 
which redden litmus. (How.) 


Crystals. How. 
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Comenate of Soda. — Monobasic. The solution of the acid in tolerably 
strong boiling soda-ley yields, on cooling, nodules and prisms, which, 
when washed with a small quantity of cold water, crystallise from solu- 
tion in the smallest possible quantity of boiling water, in acid, anhydrous 
four-sided prisms. These crystals dissolve readily in water, and contain 
17:09 p.c. soda, and are therefore C*H*NaO”. (How.) 


Comenate of Baryta.—a. Brbasic. — Chloride of barium mixed with 
a solution of the acid in excess of ammonia, throws down immediately, 
or in very dilute solutions, after some time only, yellowish quadratic 
needles united in concentric groups. These crystals do not lose water 
at 100°, but at 121°, they give off 19:03 p. c. 6 (At.) water, and if then 
heated to redness in the air, burn away ina fiery cloud. They do not 
dissolve in boiling water, but when boiled with it, are converted into a 
basic salt, which does not give off water at 121°, and contains 54°5 p.c. 
baryta. (How.) 


At 121° How. 

1 Dh Carries cites ea ale 72°0 PASCUA BO Ber TA 
As ELS, ee Actes eae 4°0 1°29 Levit 
ARIST AO Fae eae ee oS et ee Cy eee 33°81 
EOS Oia hcr an pecans 80°0 DAS they Paar ee 41:41 
Ce H?*Ba’O 47 2Ags... S092, ose 100°00)  ore..009 100:00 


b. Monobasic. — The free acid does not precipitate baryta-salts. (Stenhouse.)— 
The salt is produced when baryta is boiled with excess of the acid.—Chloride of 
barium mixed with a cold-saturated aqueous solution of the crystallised 
ammonia salt, immediately forms a crystalline precipitate, and with a 
more dilute solution, gradually deposits transparent rhombs ;?|. The 
acid crystals gradually give off their 20°86 p.c. (somewhat more than 
6 At.) water at 100°, and melt at a stronger heat. (How.) 

Vol. Xi. 2c 
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Dried at 100°. How. 


1D. ©, hte dete capafeties ated 72°0 52°20 on jeceia 31°89 
Gr UERS enor as tee reesases ea 3°0 RCO | eleee as Ny a 
BaQ) sv eviccelpecteaeees 76°6 G4 ZG" ~ wessse: 33°81 
FAD Seve lael Rivtucceonetagees 72°0 pope 4 Ph 32°59 
CH BaQ ss. cetianezeseesl 223°6 421 100°00 | snisscae 100°00 


Comenate of Strontia. — The two salts closely resemble the baryta- 
salts, but are more soluble. 


Comenate of Lime.—a. Bibasic.— The acid supersaturated with’ 


ammonia, precipitates from chloride of calcium, if the solutions are satu- 
rated, very short prisms which give off 18:20 p.c. (5 At.) water at 121°, 
and when the solutions are dilute, small shining, crystals, which at 121° 
give off 31:37 p.c: (11 At.) water. The two kinds of crystals are 
insoluble in water, but become basic when boiled with water. 


Dried at 121°. How. 

1D. Co eidcgnedgintietiveiealaenane 12. 40 BE9C  ceey 34°20 
Ae Be Bb coc ctoacidcss BORE: 4 eh 1°89 | sae 2°36 
Datla) satiate costal 2 erm A abe HO ter 26°59 
TsO es oe Ce AEN 5. ol LAP aa Wigs We PRES 36°85 
C2 H2Ca20!2 + PAG Sly 2a, LUG OG) oan 100°00 


b. Monobasic. — A mixture of chloride of calcium and a cold-satu- 


rated aqueous solution of the crystalline ammonia-salt, quickly deposits 
transparent, shining, rhombic crystals, which give off their water slowly 
at 100°, but the whole, amounting to 26°15 p.c. (7 At.), at 121°. They 
dissolve readily in boiling water, and crystallise therefrom on cooling. 


Dried at 121°. How. 

FS CO secede abso Fe sss ARTE! pyne 40°83 
SS ERAM.. Askbnkitecolee es F;; £7 Basha: 1°94 
Ca Lecccneeth coment. cas 28 16°00 we. 16°02 
OO) ncan:\ aaeobed ste Peced 2 Arles Ry. acres 41°21 
CPHFCaO™ «5.5.05 ceoscdeces 175 100700 w...... 100°00 


Comenate of Magnesia. —a. Bibasic.— Sulphate of magnesia forms 
with the acid saturated with ammonia, especially when the mixture is 
stirred, hard, closely adhering, crystalline grains consisting of short 
microscopic needles. These crystals heated to 100°, slowly give off 
26°50 per cent. (8 At.) water; and if then kept at 121° for four days, 
they -give off such a quantity [nearly 3 At.], that the residual -salt 
contains 21°30 p.c. magnesia, and is therefore not quite anhydrous. 
They are not soluble in boiling water. (How.) 


Dried at 100°. How. 

To ©. vei ietteece. 72 SHT? ONG: 35°07 
Be BP So ares SRA 5 2° 4A Bie Zoe 
2 MgO nities died 40 LOSE ent 39°53 
Be > seredantetin cane 88 HD OR ah by 42°87 
C?H?Mg2010 + 3Aq 205 TOU"OG © %...5..: 100°80 
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6. Monobasie. — Crystallises, after a while, from a mixture of 
sulphate of magnesia with the cold-saturated solution of the crystalline 
ammonia-salt, in small rhombs, and from more dilute solutions, on evapo- 
ration, in larger crystals which are strongly acid, give off 22°08 p.c. 
(6 At.) water at 116°, and dissolve readily in hot water. (How.) 


Dried at 116°. How. 

TZ Cee eee y fs OO-92 fe 38°62 
9 all Uyeda ie? oh ache Seri 5 ae | | eae ede 2°97 
BE gO) Bear testes nak 20 LOPS Ree ees. 11°10 
EE Oe) eye ce 88 Fee es AT al 
CHEN ZO! + 2Aq «0.00 185 >. 100°00” 2%... 100-00 


Comenate of Lead. — The acid and its ammonia-salt form with neutral 
acetate of lead a yellowish white granular precipitate, soluble in excess 
of comenic acid, but not in acetic acid. (Stenhouse.) | 


Dried at 100°. Stenhouse. 
bees te eer ne Tote Lo oles ee 19°14 
2 UN Pupl Pe ape any BSS En cae 4 FOSe hee 1°16 
FP PUO Sala eer o>. 224 58°95 : 58:50 
50. @: aiiee_ AReiiesnes 80 ST+O5u. 288 21°20 
Cr EO te 2 adie 380 LO0°U0Q) “2.0... 100°00 


A lead-salt examined by Robiquet contains 54:1 p.c. oxide of lead. 


Ferric Comenate. — Comenie acid imparts a bright red colour to ferric 
salts. The dark blood-red mixture of ferric sulphate with a cold-saturated 
solution of comenic acid or its ammoniacal salt, becomes paler by. long 
standing, and deposits small, pitch-black, shining, very hard,. nearly 
tasteless crystals, which grate between the teeth, yield a dark brown 
powder, and dissolve slowly both in cold and in hot water, forming a 
pale red solution. (Stenhouse.) 


Crystals dried at 100°. Stenhouse. 
YORE) eRe ot. ee eee 144.” 5 BAST sccsnene 35°09 
DE Ee se taccettecaavesoritnceterossiteets 11 dis ores 2°9] 
Bk Og Ne Saori ns or a Ma 80 9: 09 ee eee 18°58 
PENS MRA A Bers fp Oy ere Lae Pee 184 REN ha corennee 43°42 
PEO 202 -OU AG 419 oe, 10000 in. 100:00 


The red mixture of aqueous comenic acid with ferric sulphate, becomes 
dark yellow at 65° (and gives off carbonic acid: How), by conversion of 
all the sesquioxide of iron into protoxide at the expense of the acid, part 
of which at first remains undecomposed, so that a fresh portion of ferric 
sulphate again produces reddening. This colour however disappears 
when the liquid is digested for 12 hours with excess of ferric sulphate, 
in consequence of the complete conversion of comenic acid into another 
acid; hence the no longer red liquid deposits small, pale yellow, shining 
crystals of a ferrous salt (probably ferrous oxalate, as the liquid contains 


oxalic acid : How), which burn away when heated, and dissolve sparingly 
202 
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in water; the acid of these crystals, extracted by potash, no longer 
reddens ferrous salts. (Stenhouse.) 


Cupric Comenate. —The dark green, hot aqueous mixture of cupric 
sulphate and comenic acid (or the crystallised ammonia-salt, according to 
How), deposits after a few minutes, elongated pyramids having the 
colour of Schweinfurt green. When comenate of ammonia is used, a greenish 
yellow, flocculent precipitate is formed. With cupric acetate and comenic acid, the 
precipitate is smaller in quantity. (Stenhouse.) There is no monobasic cupric 
comenate. (How.) 


Crystals dried at 100. Stenhouse. 
BD? CVO edna eh meee rete ccgone (2 Oe OO Oo Boe 30°95 
2 6 Ee) aC ed 5 eae 4 1°69 1°83 
2 CoO Alesis ah. 80. 35°90.<s, 258 Sotoe 
10,0 foe. Patios cake. 80... 33190 es hie 33°85 
Ce Cat Et eA act eeene ZOO) Teeth UU UU ee mans 100°00 


The acid does not precipitate corrosive sublimate. (Stenhouse.) 


Comenate of Silver. —a. Bibasic.—A solution of nitrate of silver 
is exactly precipitated by comenic acid neutralised with ammonia, The 
thick vellow precipitate does not detonate when heated. (Liebig.) 


Liebig. Stenhouse. 
To te ee iz Vos46 eee 19°54 
Dit t te B le 4582 Pe 0°54 0°65 
PAR Ne Se A ee 216 58°38 57°30 ule eak 58°28 
A UPTO tag Perens orm see” 80 AIG DAR © SP tae 21:98 
CHH2A 02O) ing... S/O) 200 00ue.. 3: 100°00 


b. Monobasic. — The precipitate (white, granular or flocculent, 
according to Stenhouse), which the free acid produces in solution of 
nitrate of silver. (Liebig.) 


Liebig. Stenhouse. 


Paar aie ¢ eee 72 27°38 
Nh hee cae 3 114 
ee JOB gs 4.64 100 ee 40°36... 40°79 
Tr ee 80 30°42 
CPHFAgO! 263 .... 100-00 


Comenie acid dissolves sparingly in hydrated alcohol, but is insoluble 
in absolute alcohol. (How.) 


— CU 


~— 
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Conjugated Compound, 


Eithylocomenic Acid. 
C6 8910 — Cl O*CVH'O% 


How. Ed. Phil. Trans. xx, 2,225; Ann: Pharm. 80, 88. — Further. 
HieNw Liu. J, 1,212, 


Vinocomenic acid, Comenovinic acid, Weinkomenstiure, Aetherkomensdéure. 


Formation and Preparation. 1. Dry hydrochloric acid gas is passed 
through absolute alcohol in which pulverised comenic acid is suspended, 
till the acid dissolves, which takes place slowly; the clear liquid (which 
deposits nothing on addition of water), evaporated at a temperature 
below 100°; the crystalline residue maintained at this temperature, till it 
no longer smells of hydrochloric acid; and then left to crystallise by 
cooling from its solution in water at nearly 100°. — 2. Pulverised 
comenic acid heated with alcohol and iodide of ethyl in a closed vessel to 
a temperature above 100°, forms a granular deposit consisting of an acid 
not yet examined, (perhaps Stenhonse’s parcomenic acid, p 410) and 
ethylocomenic acid in needle-shaped crystals, which may be separated 
and purified by recrystallisation. The same products and not amylo- 
comenic acid are obtained by heating a mixture of comenic acid, alcohol 
and chloride of amyl, to 150° for 12 hours. 


Properties. Large square needles, which begin to evaporate at 100°; 
melt at 135° into a clear brown-red liquid which solidifies again in the 
crystalline form on cooling; and if kept for a longer time at 135°, sub- 
lime in long, flat, unaltered needles having the same composition. 
Reddens litmus, 


Needles. How. 

afl a a ee 96 LP le eat 8 52°13 
dl ee One 8 Ae steak 4°56 

LORS oe 80 AS 4AS ean 43°31 
est@le a eye 184... 100°00_.....,... 100°00 


Decompositions. 1. The acid may be boiled for a short time without 
alteration, but if boiled for a longer time, it yields free comenic acid. —~« 
2. With aqueous solutions of the fixed alkalies, even in the cold, it very 
quickly forms salts, and yields free alcohol. 


Combinations. Easily soluble in water. 

When ammoniacal gas is passed through a solution of the acid in 
absolute alcohol, the ammonia-salt is deposited in yellow silky bundles of 
needles, which give off ammonia’ in dry air, and almost completely 
in vacuo over oil of vitriol, and leave ethylocomenie acid. 

The acid imparts a deep red colour to ferric-salts. — Its silver-salt ig 
gelatinous and decomposes very quickly even in the dark, 

The acid dissolves very readily in alcohol. 

Its aqueous solution coagulates albumen. (How.) 
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Chlorine-nucleus C¥C?H*. 


Chloralbin. 
CCPH’. 


Laurent. (1841.) Rev. scient. 6, 72. i 2s $| 


Preparation. .The expressed crystalline mass of still impure terchloro- 
carbolic acid (p. 182, prep. 1), is dissolved in cold aqueous ammonia, in 
alcohol, or better in ether, and the needles of chloralbin which remain 
undissolved, are purified by crystallisation from boiling ether. 


Properties. Long, white flexible needles, which melt at 190°, and 
crystallise in fern-like tufts on cooling; at a stronger heat, the compound 
sublimes undecomposed in needles. It is inodorous. | 


Needles. Laurent. 
(Oe ee eee 7 tl) ney CAB AO ee 48°5 
OC a wwsske mcdeeaesasctieaians 70°8 47°58 
6 ee ra ee eee 6:0 28 tp, ellen 4°] 
CRC OG ic. By cress deal ae 148°8_.... 100°00 


Decompositions. The compound burns, with a sooty, green-edged 
flame, but only so long as it is beld in the flame of a spirit-lamp. It is 
not attacked by boiling nitric acid, by a boiling mixture of fuming oil 
of vitriol and strong nitric acid, or by boiling alcoholic potash. 

~ It does not dissolve in water or in hot oil of vitriol. ' 

It dissolves sparingly in boiling alcohol, better in boiling ether, and 

crystallises from both. (Laurent.) os 


Oxychlorine-nucleus C¥ClH°0!, 


Chlorocomenic Acid. 
C”’C1H8O” = C¥C1H*04,08. 


Henry How. (1851.) Hd. Phil. Trans. xx, 2, 225; Ann. Pharm. 80, 90; 
Chem. Soc. Qu. J. 4, 368. 


~ Preparation. 1. Chlorine gas is passed through water in which 
pulverised comenic acid is suspended; and the prisms which separate from 
the solution after a few hours, washed with cold water and recrystallised 
from .hot water. — 2. Cold water saturated with acid comenate of 
anmonia acquires, when chlorine gas is passed through it, the colour 
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of chlorine water, and gradually deposits crystals of chlorocomenie acid, 
which increase on addition of hydrochloric acid, and may be purified as 
in (1). The mother-liqnor becomes continually browner, and _ still 
deposits brown crystals of the acid. 

The crystals, which contain 3 At. water, are dried at 100°. 


Acid at 100°. How. 

TC rer a ie 72:0 gel © err Sf 00 
OO ares et sa BN 35°4 a een 18:77 

Ea 1 aN Rol ge MO. 3°0 1 SS a een 1°79 

LOR CIR taste iter: 80:0 42°03 41°91 
eC HPQ es, nema athe 190°4 106500) casa: 100°00 


Decompositions. “1. The acid melts when heated, blackens, gives off 
alarge quantity of hydrochloric acid, and at last yields a small crys- 
talline sublimate, probably consisting of paracomenic acid.—2. By nitric 
acid, it is quickly converted into hydrochloric, carbonic, hydrocyanic 
and oxalic acid. —3. Its aqueous solution treated with zinc, slowly gives 
off hydrogen, and afterwards contains hydrochloric acid and oxide 
of zine. 


Combinations. Hydrated Chlorocomenic acid.— The above-mentioned 
long, colourless, shining, four-sided prisms. They give off 12°47 p.c. 
(3 At.) water at 100°. They dissolve both in cold and in hot water, more 
readily than comenic acid. 

The chlorocomenates resemble the comenates, but dissolve more readily 
‘In water. 

The monobasic chlorocomenates of ammonia, potash, and soda crys- 
tallise readily. The bibasic salts are not obtainable. 

The ammonia-salt forms with chloride of barium and chloride of 
calcium, bundles of needles which appear more or less quickly according 
to the degree of concentration;—with sulphate of magnesia it gradually 
forms a few crystals;— and with cupric sulphate immediately a crystalline 
precipitate. — The bibasic chlorocomenates of these bases appear to be all 
amorphous and insoluble. 

The acid colours ferric salts deep red, like comenic acid. 


Silver-salt. —a. Bibasic.— The acid dissolved in a slight excess of 
ammonia forms with nitrate of silver, yellow amorphous flakes which, 
after drying, resemble clay in appearance, consistence and tenacity. 
The salt dried at 100° contains 56°85 p.«. silver, and is therefore 
C’CIHAg’?0". When ignited in the air, it leaves silver together with a 
small quantity of chloride of silver; when boiled with hydrochloric acid, 
it remains partly undecomposed. It is insoluble in boiling water, but 
dissolves in nitric acid, from which, if it be heated with the salt, cyanide of 
silver separates. | 

b. Monobasic. —The warm aqueous acid added to a solution of nitrate 
of silver, throws down feathery crystals, which, after washing with cold 
water separate from boiling water in short shining needles. These 
crystals give off 4°44 p.c. water at 100°. When ignited, they leave 
silyer and chloride of silver, 


392 PRIMARY NUCLEUS C”¥H8: OXYBROMINE-NUCLEUS C”BrH°0*. 


Dried at 100°. How. 
‘PASS eres Pee eee (oi eee weAtet 
Cl Assen a4) a... 21/90 
OTA -wiccuihecaonn eee: DN, Or 
ASO) Te Ranctenrodeeneee 1 tO SSB 9401 © Gin. 39°03. 
90  actnndeteeeen P20 ~ 24°21 
CHEIHZA oO anti ecsanvens 297°4; .x.°100°00 


Chlorocomenic acid dissolves very readily in warm alcohol. (How.) 


Oxybromine-nucleus C’BrH30*. 


Bromocomenic Acid. 
CGY BreeO.— C0’ Brit. os, 


Henry How. (1851.) Hd. Phil. Trans, xx, 2, 225; dnn. Pharm. 
80, 85; Chem. Soc. Qu. J. 4, 869. 


formation (p. 384). 


Preparation. The colourless solution of comenic acid in a slight 
excess of bromine-water, deposits, after a few hours, shining crystals, 
which are washed with cold water, recrystallised from boiling water, 
and freed from water of crystallisation by drying at 100”. 


Acid at 100°. How. 

12: Coe dtoiieteee 02. 3a So: 64h 30°75 
|S TAB arse col Soin te as ~ SOs) 2. Ot OL aes Bacio 
BMS Cae | iptables 4) jhe Ae gle eae 1°49 
LOIQ EE oe 80 Dar 4 a, es: 33°61 
U2 BrivO™. 2k 235 100°00  akvnd 100°00 


Decompositions. 1. The acid is decomposed by nitric acid, yielding 
hydrobromic, carbonic, hydrocyanic and oxalic acid. — 2. With zine and 
water, it decomposes like chlorocomenie acid, 


Combinations. Hydrated Bromocomenic acid. — Oily, colourless, 
shining, strongly refracting, four-sided prisms, which dissolve in water 
less easily than chlorocomenie acid. 

The monobasic bromocomenites of ammonia, potash and soda are crys- 
tallisable; the first crystallises in long needles, The bibasic salts of these 
bases are not obtainable. 

The bibasie bromocomenates of baryta and lime are amorphous and 
insoluble ; the monobasic salts very easily soluble. 

The solution of the acid in a slight excess of ammonia forms with 
nitrate of silver, the dibasic bromucomenate of silver in the form of a 
yellow precipitate having the consistence of clay when dry; and the 
solution of the acid in warm water, forms with nitrate of silver, flakes of 
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monobasic bromocomenate of silver, which, after washing with cold water 

and solution in boiling water, separates in short shining prisms, con- 

taining, when dried at 100°, 33°64 p.c. oxide of silver, and therefore 

a Oe syst tea ey 

u are acid is less soluble in hot alcohol than chlorocomenic¢ acid. 
ow. 


Oxyazo-nucleus CN H*O?, 


Comenamic Acid. 
C?N HO? = C?NH50?,0% 


Henry How. Ed. Phil. Trans. xx, 2, 225, Ann. Pharm. 80, 91; Chem. 
Soc. Qu. J. 4, 370. 


Formation and Preparation. 1. Monobasic comenate of ammonia 
heated in a sealed tube to 1°9°, leaves a carbonaceous mass from which 
water extracts comenamate of ammonia, the acid of which is precipitated 
by hydrochloric acid in white scales.—2. Aqueous comenic acid is 
boiled with excess of ammonia till nearly all the ammonia is expelled 
from the liquid, which assumes a blackish red colour; the grey, viscid, 
argillaceous sediment of comenamate of ammonia mixed with colouring 
matter, collected on a filter, and dissolved in hot water; the solution 
decomposed by hydrochloric acid not in excess; and the precipitated 
dark brown scales of impure comenamic acid puritied by repeated crystal- 
lisation from hot water, and treatment with animal charcoal free from 
iron. Charcoal containing iron would give a purple colour to the acid. 


The crystals are dehydrated by heating to 100°. Their solution 
reddens litmus strongly. 


Acid dried at 100°. How. 

PO Coen Bes creseasnete 7i- PCIE non 46°16 
Dice e ccdaacscoueatanct 14 : O203. s siniess 9°17 

Oe EL eee tnccrecanece cies oO Se See cen 3°39 
SEO) ctseccce ee cent 64 ZI) as cause 41°28 
CEN H5OS i actiseed 15S Picce 20020 One cheasere 100°00 


[The formula C?AdH304,0# would represent the acid as monobasic, whereas it is 
bibasic, like comenic acid. ] 


The acid is decomposed by boiling with potash, yielding ammonia and 
comenate of potash. 


Combinations. Hydrated Comenamic acid. — The above-mentioned 
crystals: Colourless shining plates which give off 18°81 p.c. (4 At.) water 
at 100°, and dissolve very sparingly in cold water. ' 

The acid dissolves readily in hydrochloric acid and other strong 
mineral acids, and is precipitated therefrom as comenamate of ammonia, 
when the liquid is not quite neutralised with ammonia. 

The acid forms with most bases, bibasic and monobaste salts. 
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Monobasic Comenamate of Ammonia. — Separates from a slightly acid 
mixture of the acid with ammonia, on cooling, and from an alkaline solu- 
tion by evaporation, but not by cooling. Small grains made up of deli- 
cate needles, which redden litmus. They are nearly insoluble in cold 
water, but crystallise from boiling water after some time. Their aqueous 
solution mixed with a small quantity of ammonia exhibits iridescence by 
reflected light. 


Crystals. How. 

fo Oo atten Pia ers oF IR 72 ye 41°56 
7 eos Genes Mareen Ac SEA Me 28 16°28 16°14 
ame Roc ute rion ir Mn eC eee 8 ASTy aly sess 4°83 
8 OO) dia sccivechanesqgeeetansss 64 eed ee 37°47 
C2NH4(NH49O8 ie. seco stee a¥Sc- 2106065 ........ 100°00 


The potash.and soda-salts erystallise easily and redden litmus. 


Comenamate of Baryta.—a. Bibasic — On mixing a solution of 
the ammonia-salt containing excess of ammonia with chloride of barium, 
a heavy white powder is produced, which, after drying in the air, gives 
off 3:08 p.c. (1 At.) water at 100°, and does not dissolve even in boiling 
water. 

b. Monobasic.— The solution of the crystallised ammoniacal salt, 
mixed with chloride of barium, forms prisms which redden litmus. Also 
when the aqueous acid is set aside in contact with carbonate of baryta, 
salt @ or salt 6 is produced, according to the relative quantities. 


Salt a at 100°. How. 

[AE gape tev cirnget tactile ah De 72:0 25°00 ee 22°93 
IY Tite SOD ae 14:0 4°54 

gts Aged ooo ee NO 5°0 1°63 1°80 

2 AG rate tatiaaat 15372 Ge. eee 50°29 
Ak BEE Geen conte rahe so, 64°0 20°77 


CYNH?Ba208 + 2Aq.... 308°2 .,.. 100°00 


Salt 6 at 100°. How. 


Cte een <tr 720 oc eg gg 30:20 
Diseiaenmtehuntetatena 140. «582 

GUE OAL cic ter! 6-0 2:49 tenaxs 2°38 
[rete Repathekolreen, 76°6 Ey Bote 31:02 
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Lime forms two salts of similar constitution. 

The ammonia salt forms with neutral acetate of lead a heavy inso- 
luble precipitate. 

The deep purple colouring produced by the acid in ferric salts is 
destroyed by mineral acids, but reproduced by water. 
_ Thé crystallised ammonia-salt forms a grey precipitate with cupric 
sulphate. The ammonia-salt supersaturated with ammonia forms with 
solution of nitrate of silver, a yellowish flocculent, quickly blackening 
precipitate; and the crystallised ammonia-salt forms a white gelatinous 
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precipitate, which is partially decomposed by boiling water. The acid 
dissolves in boiling alcohol of ordinary strength, but scarcely in boiling 
absolute alcohol. (How.) 


7. Conjugated Compound. 


Comenamate of Ethyl. 
CN H°0* = C4H50,C¥NH‘0", 


Henry How. Fd. N. Phil, J. 1, 212. 
Comenamic Ether. 


When a solution of comenamic acid in absolute alcohol is treated 
with dry hydrochloric acid gas, and the liquid subsequently evaporated, 
there remains an oil which dries up at 100° to a solid mass, and when 
dissolved in alcohol, yields a hydrochlorate of comenamic ether, 
C+H50,C"N H‘07 + HC1+2HO; and on treating this compound with 
oxide of silver, or with ammonia (not in excess), comenamic ether 
is obtained in needle-shaped crystals containing 2 At. water; 
C4H5O, C2-NH‘07+2HO, which they give off at 100°, leaving the 
anhydrous ether, —- When the solid mass above mentioned is treated with water, 
comenamic acid remains undissolved, and another portion of that acid separates as a 
crystalline powder from the solution, which contains hydrochloric acid. 

The ether is neutral; melts to a yellow liquid when heated, is not 
altered by ammonia in the cold; and is converted by nitric acid into 
oxalate of ammonia. It dissolves sparingly in cold water, readily in hot 
water and in mineral acids, sparingly in absolute alcohol. 

A compound of this ether with hydriodic acid is obtained by heating 
iodide of ethyl with a solution of comenamic acid in absolute alcohol 
to 150° in sealed tubes. (How.) J. : 


Primary Nucleus CH". 
Oty accu. 
CoverBE. (1838.) Ann. Chim. Phys. 69, 184; also J. pr. Chem. 18, 165. 
Polycarbure hydrique (Couerbe). 
In the distillation of resin-oil (x, 411), there passes over, after the oil 
resembling amylene (x, 1,2) and before the oil C’H® (xi, 370), the oil 


C“H, which has a density of 0°7524, boils between 65° and 70°; and a 
yapour density of 2°637. (Couerbe.) a 
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Vol. Density. 
C-VapOUr’ ....cccoresevees BD ahicribitas 4°9920 
le ET tomanperees prom OP. Dt) Sitosertoy cave 0°6930 
3 ee Se ee ee 
Oil-vapour vieacysere CMY tates 5°6850 
DT vases 2°8425 


The analysis, which is not given, approaches rather to the formula CH". 
(Couerbe.) < : 
[The boiling point of CH", calculated by Gerhardt’s method (vii, 57), is 65°.] 


Valerol. 
C?2H”C? —_ et Ad. 


Greruarpt & Canours. (1841.) WV. Ann. Chim. Phys. 1, 62. 
Geruarpt. V. Ann. Chim. Phys. 7, 275; also Ann. Pharm. 45, 29; 
abstr. Compt. rend. 14, 832; J. pr. Chem. 27, 124. 


Sources, Valerian oil obtained by distilling the root of Valerian off, 
is a mixture of valerol, valerianic acid (which, according to Gerhardt, is 
produced, together with some resin, from the valerol), borneene CH", 
and borneol C*®H"*O? which is gradually produced from it by exposure to 
moist air. 


Preparation. Valerian oil is quickly distilled, best in a stream of 
carbonic acid gas; the last portion, which passes over after the more 
volatile borneene, borneol, and valerianic acid, collected apart; this portion 
kept for some time at 200°, to volatilise the rest of the borneene; and 
then cooled to the crystallising point by surrounding it with ice. The 
product often requires two or three rectifications before it will solidify. 


Properties. At 0° and a little above, it forms colourless prisms. 
These, when heated to 20°, become somewhat dull and opaque, and melt 
into a neutral oil which floats on water, and smells, not like valerian, but 
somewhat like hay. | 


Gerhardt. 
RA ORR Serre Bape ee a a Ey et eee 73°54 
i Ieee nk 8 ay el 10 10°20 Tua eere 10°32 
AM Oia oe eee. = 16 Mooi 16°14 
i 2 ido ee eee 98 P1000 accent 100°00 


Metameric with oxide of mesityl (ix, 24). 


Decompositions. 1. The oil, when exposed to the air, gives off car- 
bonic acid, and is partly converted into valerianic acid, partly resinised.— 
2. In contact with an excess of bromine, it thickens into a brown pitch. 
—3. With warm nitric acid, it gives off nitrous vapours, and forms a 
yellow resin which floats upon the lquid.—4. From its blood-red 
solution in oil of vitriol, water separates only a portion of the oil, whilst, 
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together with sulphuric acid, there remains in solution a conjugated 
sulphuric acid which forms with lead-oxide a gummy sult, the sulpho- 
valerate of lead which is soluble in water. Valerol is not perceptibly 
altered by boiling potash-ley; but every drop of the oil poured upon 
melting hydrate of potash, gives off hydrogen, and solidifies into a mixture 
of valerate and carbonate of potash : 


CPHYO? + 6HO = CYH"O* + 2C0* + 6H. 


Combinations. Valerol dissolves sparingly in water. 

It absorbs ammoniacal gas abundantly, but does not appear to form a 
crystalline compound with it. 

It dissolves readily in alcohol, ether, and volatile oils, 


Oxygen-nucleus C?H®O?, 


Guiacic Acid. 
ClHs8O§ — C2802,04. 


RicHINI. J. Chim. med. 12, 355. 
THIERRY. J. Pharm. 27, 381; also Br. Arch. 28, 55. 


Preparation. 1. Rasped guiac-wood is exhausted with alcohol; the 
greater part of the alcohol distilled off from the tincture; the brownish 
white liquid which remains with the resin made up into a paste with 
magnesia; the mixture distilled to dryness, whereupon an aromatic water 
passes over; the residue suspended in water and mixed with sulphuric 
acid; the white substance thereby separated, dissolved in alcohol, and the 
acid obtained in needles by evaporating the liquid. (Righini.) —2. Com- 
mercial guiac resin is dissolved in the requisite quantity of warm alcohol; 
¢ of the filtrate distilled off; the acid yellowish liquid filtered when cool 
to remove the deposited resin; then neutralised with baryta [to what 
purpose 1], and evaporated to one-half; the baryta precipitated by sulphuric 
acid, any excess of which must be carefully removed by means of baryta- 
water; thie filtrate evaporated to a syrup over the water-bath, and the residue 
frequently shaken up with ether to extract the guiacic acid. On subse- 
quently evaporating the ether, the acid is deposited in nodular masses 
containing resin, which may be purified by sublimation in small quanti- 
ties, and at a very gentle heat (in Mohr’s apparatus for benzoic acid). 
(Thierry.) [Is it not thereby converted into guiacene ?] 

White shining needles, which dissolve in water more readily than 
benzoic or succinic acid, and are likewise soluble in alcohol and ether. 
(Thierry.) 

According to Deville’s analysis (Compt. rend. 19, 187), the guiacic 
acid obtained by Thierry is C?H*°O%, and is resolved by sublimation into 
gulacene (x, 411), and carbonic acid C”H80® = C”H®Q? + 2C0?, 

According to Franz Jahn (V. Sr. Arch. 28, 279; 38, 256), the acid 
which exists in very small quantity in guiac-wood and in somewhat 
larger quantity in the resin, is not a peculiar acid, but merely benzvic 
acid. But the experiments on its reactions made with the impure acid 
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from guiacum are not decisive, and moreover there is no elementary 
analysis of the acid. 

According to L. E. Jonas (Arch. Pharm. [1] 69, 20), a peculiar acid 
(Guiakharzsiure) may be obtained in nodular crystals by the action of 
chlorine on an alcoholic solufon of the resin. 


Oxygen-nucleus CH*04 


Pyrogallic Acid. 
CHO = 0? H°04,02, 


ScHEELE. (1786.) Opusc: 2; 226, 

Devevux. J. Phys. 42, 401. 

Berzevivus. Ann. Chim. 94, 308. 

Braconnot. Ann. Chim. Phys. 46, 206; Ann. Pharm. 1, 26; also 
TE OT ee BOE ge SE a | 

PriouzE. Ann. Chim. Phys. 54, 378; also J. Chim. med. 10, 276; also 
Pogg. 86, 46; also J. pr. Chem. 2, 346. 

Srennouse. Ann. Pharm. 45, 1; also Mem. Chem. Soc. Lond. 1,127; 
also Phil. Mag. ef) 22,-279; 


Sublimed Gallic acid, Pyrogallséure, Brenzgallusséure, Acide pyrogallique.— 
Originally ragarded as gallic acid purified by sublimation, till Braconnot and Pelouze 
established its separate identity. 


Formation.. By the dry distillation of gallic acid or tannin. 


Preparation. 1. Gallic acid is sublimed at a gentle heat. (Berzclius.) 
The gallic acid or the tannin should not be heated above 220°, because 
in that case the principal product would be metagallic acid. It is best 
therefore to distil the acid in a half-filled glass retort in the oil bath with 
a thermometer inserted. (Pelouze.) 100 pts. of gallic acid yield 11-7 
pts. of pyrogallic acid. (Braconnot.)——2. Finely-pounded gall-nuts are 
exhausted with cold water; the infusion evaporated; the perfectly dried 
and well pulverised extract (about lb.) spread out uniformly to the 
depth of half an inch in a cast iron pan 3 or 4 inches deep and 18 
inches wide (as in Mohr’s process for the preparation of benzoic acid), a 
sheet of filtering paper pierced with pin-holes tied over it, the whole 
being surmounted with a conical paper cap from 12 to 18 inches high;. 
and the pan heated for 12 hours in a sand-bath or better in a metal-bath, 
as exactly as possible to 205°, and at last a little higher. The bibulous 
paper retains the greater part of the empyreumatic oil, so that 100 pts. 
of the extract yield 59 pts. of colourless and 44 pts. of slightly coloured 
laminew and needles; if the heating is less carefully conducted, not more 
than half this product is obtained. The coloured crystals may be resub- 
limed (Stenhouse) ; [compare Griineberg, J. pr. Chem. 60, 479].— 3. The. 
powder of gall-nuts is carefully heated in a glass retort till the acid is 
sublimed and empyreumatic oi] begins to pass over. (Deveux.) 
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Properties. White, nacreous, thin, often dendritic laminxw and needles, 
(Berzelius, Pelouze.) Melts without loss of water at 115° (forming a 
colourless oil which solidifies in a radiated mass on cooling: Gm.), and 
boils at 210°, giving off colourless vapours which have a slightly pungent 
odour. (Pelouze.) Tastes bitter (Berzelius) ; fresh and bitter (Braconnot) ; 
as bitter as salicine (Stenhouse). Does not redden litmus (Berzelius, 
Stenhouse); scarcely (Pelouze); slightly (Braconnot).— This reddening is_ 
produced only when the acid has been sublimed at too high a temperature and may 
therefore be contaminated with a volatile acid. (Stenhouse.) Permanent in the air 


when dry. 


Sublimed. Berzelius.  Pelouze. Mulder. Stenhouse, - 
EO Mi laerieks te, EPL OL ike pe DOGS 6fet . 6745, fee oe ls Fe 6 Be-GG 
O He h.aeck G3 BF F383 OS 4°83 - 3, 4°73 ok 4°78 
G Ol hie 48 oka $8909. ke 38°36 ek  87°6F (ee. 38°08 © ai 37°69 
$$ 
C!?H606........ 126 .... 100°00_.... 100°00_ .... 100°00_ .... 100°00__.... 100-00 


_  Mulder’s acid (J. pr. Chem. 48, 91) was obtained by heating tannin to 259°, 
Campbell & Stenhouse prefer the formula C8H*O%, 


Decompositions. 1, The acid, when gently heated, volatilises for the 
most part undecomposed, leaving an inconsiderable carbonaceous residue. 
(Gm.) By repeated sublimation, it is for the most part decomposed, 
leaving a substance resembling tannin [metagallie acid], together with 
charcoal. (Braconnot.) It blackens strongly at 250°, giving off water 
and leaving metagallic acid. (Pelouze).—2. When quickly heated in 
contact with the air, it burns with a red flame, without leaving charcoal. 
(Gm.)——3. When dissolved in water, or moistened with water, and 
exposed to the air for a few seconds, it forms a mouldy substance. 
(Gm. Braconnot.) The solution abandoned to spontaneous evaporation no 
longer leaves crystals, but a reddish gum. (Stenhouse.) Serves for dyeing the hair 
(Wimmer, Repert. 83, 82.)— 4. Pyrogallie acid dissolved in aqueous alkalis, 
absorbs oxygen, unless that gas is most carefully excluded, and forms. 
solutions, which are variously coloured according to the nature and 
quantity of the alkali, and ultimately turn brown, a mouldy substance 
and perhaps also acetic acid being formed at the same time. — 126 pts. 
(1 At.) of the acid mixed with ammonia, absorb 48 pts. (6 At.) of oxygen, 
and form a brown liquid from which hydrochloric acid precipitates 
mouldy flakes without any evolution of gas. (Dobereiner, Gilb. 72, 203; 
74, 410). —The solution formed with potash-ley turns brown from above 
downwards, and leaves, when evaporated in vacuo, a black gum, without 
crystals, which dissolves readily in water, gives off carbonie and acetic 
acids when treated with dilute sulphuric acid, and if somewhat concen- 
trated, deposits a few black flakes, which immediately redissolve when? 
washed with cold water. (Stenhouse.) — The shades of colour are as 
follows: With a small quantity of ammonia: yellow; with a large’ 
quantity : red-brown. With a small quantity of potash: red-brown, 
afterwards brown ; with a large quantity: blackish violet, changing to 
dark brown. With a small quantity of baryta-water or strontia-water : 
reddish yellow; with a large quantity: violet, afterwards brown with 
brown flakes. With a large quantity of lime-water : violet, changing 
quickly to purple, and ultimately to brown with brown flakes; this effect 
is produced, though less quickly, even when the air is completely excluded, 
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because the lime-water contains air which it has absorbed; hence on 
repeatedly admitting fresh quantities of air, the three colourings are 
repeated, the brown becoming continually darker. (Gm.) A solution of 
pyrogallic acid in potash is recommended by Liebig, (Ann. Pharm. 
66, 107; Chem. Soc. Qu. J. 4, 221) as an agent for absorbing oxygen 
in eudiometric experiments. 

5. Chlorine gas passed through the aqueous solution of the acid forms 
hydrochloric acid and colours the liquid hyacinth-red, (Stenhouse.) 

6. Pyrogallic acid dissolves in fuming nitric acid, with considerable 
hissing and rise of temperature, and forms a dark yellow liquid, which 
is coloured brown by ammonia. (Gm.) 

7. Oil of vitriol neither decomposes nor colours the acid at a gentle 
heat. (Braconnot.) The solution when heated gives off sulphurous 
acid, turns brown-black, and if afterwards mixed with water, becomes 
decolorised and deposits carbonaceous-flocks. (Gm.) Dilute sulphuric 
acid colours the acid [when heated ?], first red, and then black. 
(Stenhouse.) — 8. The acid immediately precipitates gold and silver from 
their solutions in the metallic state. (Gm., Braconnot, Stenhouse.) It 
reduces platinum-salts to the metallic state. (Stenhouse.) With bichloride 
of platinum it forms a dark-brown mixture, from which a brown trans- 
parent, thickish mass is gradually precipitated. (Gm.) From mercurous 
nitrate, it immediately reduces all the mercury. (Braconnot). — With 
mercuric nitrate, it forms a brown, thick, non-metallic precipitate; and 
with corrosive sublimate, a white cloud probably consisting of calomel. 
(Gm.) It immediately reduces /erric to ferrous sulphate. The dark 
brown liquid deposits by spontaneous evaporation, crystals of ferrous 
sulphate mixed with dark brown matter, whence alcohol does not extract 
any iron, but a sour and rough-tasting mixture of sulphuric acid and 
tannin, which gives an abundant precipitate with gelatin. (Braconnot.) 
When the aqueous solution of ferric sulphate is mixed with pyrogallic 
acid, the sesquioxide of iron is reduced to protoxide, but without evo- 
lution of carbonic acid, and a clear liquid is obtained having a fine red 
colour. (Stenhouse.) 

9. To the aqueous solution of bichromate of potash, it immediately 
imparts a yellowish brown colour, which afterwards changes to dark 
brown, the liquid at last becoming almost opaque, but without preci- 
pitation. (Stenhouse.) 


Combinations. The acid dissolves in 2°25 pts. of water at 18°. 
forming a solution which is colourless at first, but quickly turns brown. 
(Braconnot.) Easily soluble. (Berzelius, Pelouze, Stenhouse.) The fresh 
solution evaporated in vacuo leaves silvery needles of the anhydrous acid. 
(Stenhouse. ) 

The acid dissolves in cold fuming oz of vitriol, forming a thick liquid 
of unaltered colour. (Gm.) 

Pyrugallic acid, being but a weak acid, is not capable of separating 
carbonic acid from the earthy alkalis, but only from ammonia, potash 
and soda; and it is decomposed in its compounds with the alkalis when 
exposed to the air; on the other hand, it forms with heavy metallic 
oxides, insoluble compounds which are more permanent in the air. Many 
of these oxides it extracts from their solutions in the stronger acids, 
provided the excess of acid is not too great. 

Pyrogallate of Ammonia. — The acid dissolved in a small quantity of 


water, and freed from water and excess of carbonate of ammonia by 


SI 
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evaporation with solid carbonate of ammonia in vacuo over oil of vitriol, 
leaves a dry yellow or grey salt, which assumes a brown or green colour 
in contact with the air. (Berzelius.) The acid supersaturated with 
ammonia gives off all its ammonia in vacuo. (Stenhouse.) 

With potash or soda, out of contact with the air, the acid forms very 
soluble salts; the potash-salt forms rhombic tables. It does not form a 
cloud in baryta or strontia water. (Pelouze.) 


Pyrogallate of Alumina.— The solution of hydrate of alumina in 
the aqueous acid is crystallisable; tastes very rough; reddens litmus 
more strongly than the acid alone; becomes turbid every time it is heated 
and clear again on cooling; and forms an abundant precipitate with 
gelatin. (Braconnot.) 

The acid imparts a yellow colour to chloride of titantvum mixed with 
acetate of ammonia, and then forms a brownish precipitate with it. — It 
colours uranic acetate red-brown, and afterwards throws down a brown 
precipitate. — It does not alter the following salts either pure or mixed 
with acetate of ammonia : Sesguichloride of chromium, sulphate of man- 
ganese, sulphate of zinc, proto-sulphate of iron, sulphate of cobalt or 
sulphate of nickel. (Gm.) 

The acid forms a white precipitate with tartar-emetic, colours nitrate 
of bismuth yellow, and soon forms a thick brownish yellow precipitate; 
with protochloride of tin, it yields an abundance of white flakes, (Gm.) 


Pyrogallate of Lead. —a. Seabasic. — Obtained by digesting 6 with 
strong ammonia. (Berzelius.) 

6. Brbasic.— The precipitate obtained by mixing a solution of pyro- 
gallate of ammonia in warm water with a boiling solution of nitrate of 
lead, forms, after washing and drying out of contact with the air, a 
greyish white crystalline powder, which turns brown after being exposed 
to the air for a few days. (Berzelius. ) 


Salé a. Berzelius. 
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The lead-salt obtained by Pelouze exhibited a composition corresponding with that 
of the salt 8. 

c. Sesquibasic. — The acid forms a precipitate with acetate of lead, and, on addi- 
tion of ammonia, also with the nitrate. (Gm.)—The precipitate obtained by 
mixing the aqueous acid at the ordinary temperature with excess of 
acetate of lead, after being quickly washed out of contact with the air, 
then pressed between paper, and dried in yacuo, is white, with a tinge 
of yellow. (Stenhouse.) 

VOL. XI. 2D 
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According to Stenhouse = PbO,C8H‘O+. 


Ferroso-ferric Pyrogallate. —'The acid imparts to ferrous sulphate 
(if it contains ferric oxide, Gm.) a bluish black colour (Braconnot), deep 
blue, without precipitation. (Stenhouse.) To ferric acetate, or to the 
hydrochlorate mixed with acetate of ammonia, it communicates a violet- 
black colour, and afterwards forms a blue-black precipitate; if the iron- 
salt is in excess, the violet-black colouring gradually passes into brownish 
green, and afterwards into brown. The violet-black colouring which the 
acid produces in a solution of ferric hydrochlorate, passes instantly into 
dark yellowish red (Gm.); confirmed by Wackenroder (WV. Br. Arch. 
27,274). With avery small quantity of ferric sulphate, however, the 
acid produces a permanent bluish black colour, because then the pyro- 
gallic acid is not completely decomposed. (Braconnot.) Pyrogallic acid 
mixed with an alkali, forms a deep blue colour and precipitate with 
ferric salts. (Pelouze.) 


Cupric Pyrogallate.— From cupric acetate or cupric sulphate mixed 
with acetate of ammonia (not from cupric sulphate alone) pyrogallic 
acid throws down an abundance of brown flakes. (Gm.) The dark 
brown precipitate quickly turns black; when washed, it dissolves for the 
most part in the water, forming a colourless liquid, which, in a few 
minutes becomes dark brown and deposits a new substance. (Stenhouse.) 

The acid dissolves in alcohol and in ether. (Braconnot, Pelouze.) In 
alcohol however less abundantly than in water. (Stenhouse.) 

It does not precipitate gelatin. 


Aconitic Acid. 
C#BHSO!2 = C¥HtOs 05. 


Pescuier. (1820.) W. Zr. 5,1, 93; 8, 1, 266. 

L. A. Bucuner. Repert. 68, 145. 

Crasso. Ann. Pharm. 84, 56. 

Baur. WV. Ann. Chim. Phys. 30, 812; also Ann. Pharm. 77, 293; abstr. 
Ji -pr. Chem. 52,52. 


Citridic acid (Baup). 


__ Sources. In various species of aconite, as in Aconitum Napellus 
(Peschier); in Hgutsetum fluviatile. (Baup.) Should this statement of 
Baup prove correct, the maleic acid (viii, 151), which Braconnot & Reg- 
nault obtained from equiseta, must be regarded as aconitic acid. The 
equality in the percentage composition of the two acids may cause tle 
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one to be mistaken for the other; but they are distinguished especially. 
by their behaviour under the influence of heat. Aconitic acid is found 
also in the herb of Delphinium consolida collected after flowering. 
(Wicke, Ann. Pharm. 90, 98.) 


Formation. 1. By heating citric acid for a short time. (Dahlstrém, 
J. pr. Chem. 14, 355; Crasso, Baup.)— 2. By the action of water on 
chloride of aconityl (p. 404). (Pebal.) 


Preparation. 1. From Aconitum Napellus. — The dirty white 
granular aconitate of lime which is deposited from the extract of the 
herb, is washed with water and alcohol, and dissolved in water containing 
a little nitric acid; the filtrate precipitated with acetate of lead; the 
precipitate well washed, suspended in water and decomposed by sulphu- 
retted hydrogen; the transparent, colourless filtrate evaporated over the 
water-bath; the residual white crystalline mass dissolved in ether; the 
resulting solution of the acid filtered from admixed aconitate and a small 
quantity of phosphate of lime (the residue on the filter treated with 
acetate of lead in a similar manner yields an additional quantity of the 
pure acid); the ethereal solution left to evaporate; the remaining acid 
dissolved in water; and the solution evaporated in vacuo. The acid is 
then obtained in crystalline crusts, which, before drying should be washed 
with a small quantity of water to remove the adhering yellowish mother- 
liquor. (Buchner.) A similar process is adopted by Wicke, for extracting 
the acid from Delphinium consolida; but the colouring matter in this case 
is very difficult to separate. 

2. Prom Hquisetum fluviatile.— The expressed juice is decanted from 
the green sediment, and precipitated with acetate of lead; the copious 
grey precipitate washed with dilute sulphuric acid and mixed with gelatin 
to precipitate the tannin ; the filtrate saturated with carbonate of lime; the 
solution evaporated to a syrup, which when left at rest, deposits malate 
of lime; the liquid separated therefrom decomposed with acetate of lead; 
the pale grey precipitate decomposed by sulphuric acid; and the filtrate 
carefully evaporated, and then set aside. In this manner brownish crusts 
are obtained, which may be purified by repeated crystallisation, treatment 
with animal charcoal, and solution in ether. (Baup.) 

3. from Citric acid. —The acid is melted till an empyreumatic 
odour becomes perceptible and a mass remains which is vitreous after 
cooling. (Liebig, Ann. Pharm. 26,121.) The dehydrated acid is melted 
at 155°, or the bihydrated acid kept in a state of fusion till it assumes a 
brownish yellow colour. (Wackenroder.) — 85 grammes of citric acid 
are heated in a retort as quickly as the frothing permits, till water and 
afterwards acetone are evolved, together with carbonic oxide gas, and 
begin to run down the neck of the retort; the residue when cold dissolved 
in a small quantity of water, and the solution evaporated till it forms a 
saline crust; the mass which solidifies on cooling exhausted with ether; 
the ethereal solution filtered from the citric acid, the greater part of 
which remains undecomposed; the aconitic acid still containing a certain 
portion of citric acid, which remains after the evaporation of the ether, 
dissolved in 5 pts. of absolute alcohol; the solution saturated with dry 
hydrochloric acid gas, which converts only the aconitic acid into a com- 
pound ether; this ether precipitated by water in the form of a heavy oil, 
and decomposed by alcoholic potash, after separation from the watery 


mixture; the resulting aconitate of potash dissolved in* water and 
2Dd2 
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precipitated by acetate of lead; the well washed lead-precipitate decom- 
posed by sulphuretted hydrogen; and the filtrate evaporated to a syrup 
which solidifies in the crystalline form. (Crasso.) 

The acid exhibits different properties according to its mode of prepa- 
ration (1), (2) or (3). 


Properties. (1) White crystalline crusts and nodules consisting of 
delicate needles (Buchner). (1, 2 and 3) from hot water: white warty 
crust, and, by very slow crystallisation, transparent four-sided lamine. 
(Baup.) (8) White nodules and crusts which melt without decomposition 
(Crasso.) Pebal obtained the acid in transparent four-sided lamine by 
decomposing the chloride of aconityl with water, and also by heating 
citric acid. (1) Inodorous, pleasantly sour, like citric acid, permanent 
in the air, (Buchner.) 


Crystals. Buchner, at 120°. Crasgso. Pebal. 
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Dahlstrém (Repert. 63, 145) first established by analysis the metamerism of this 
acid with maleic and fumaric acid. 


Decompositions. 1. The acid (1) heated in a retort turns brown at 
130°; melts at 140° forming a red-brown liquid; boils at 160°, and gives 
off in white fumes, first a pale yellow watery distillate, which deposits a 
large quantity of delicate prisms, probably of maleic acid (inasmuch as 
the flocculent precipitate obtained with acetate of lead soon becomes 
shining and crystalline, and dissolves in water much more readily than 
aconitate of lead), —and afterwards drops of brown oil having an empy- 
reumatic odour and sharp taste. The residue in the retort is a red-brown 
viscid, deliquescent mass, whose bitter aqueous solution does not yield 
any crystals by evaporation. (Buchner.)— The acid (3) heated above its 
melting point, gives off carbonic acid together with a small quantity of 
water, then a heavy, strongly acid oil, which solidifies in a erystalline 
mass on cooling, and consists of itaconic acid (x, 424), mixed with a 
small quantity of citraconic acid (x, 417): C?H®O’ = CHO’ + 2C0?; 
and leaves a black pitchy mass, which, at a higher temperature, is resolved 
into empyreumatic oil and tumefied charcoal. (Crasso.)—The acid 
(1, 2 or 3) melts at a gradually increasing heat, turning brown, and giving 
off acid vapours, and leaves a tumefied charcoal. (Baup.) — {. Aconitic 
acid heated with water in a sealed tube to 180°, is resolyed into itaconic 
acid and carbonic acid. (Pebal.) — With pentachloride of phosphorus it 
forms chloride of aconityt C*H°O°CI’, together with oxychloride of 
phosphorus and hydrochloric acid: 


C2HSOR + 3PC = C2H30SC. + 3PC0? + 3HCl. 


The same chloride appears to be obtained by the action of penta- 
chloride of phosphorus on citric acid when the heat is continued for 
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some time. When treated with water, it reproduces aconitic acid. 
(Pebal.) 4. 


Combinations. (1) dissolves very readily in water, either cold or 
hot (Buchner); (2) dissolves in 8 pts. of water at 15°, and in a smaller 
quantity of hot water (Baup); (3) is easily soluble. (Crasso.) The acid 
from delphinium is also very soluble in water. (Wicke.) The solution is 
very much inclined to effloresce during evaporation, 


Aconitate of Ammonia.—a. Tribasic.— When prepared with the 
acid (2), it is not crystallisable. (Baup.) — The acid (1) supersaturated 
with ammonia and evaporated in vacuo leaves [with loss of ammonia ?] 
a clear, viscid mass which however reddens litmus. (Buchner.) 

b. Bibasic. — Needles united in warty masses, having a pleasant 
saline and slightly acid taste. (Buchner.) — The mixture of 1 pt. of the 
acid (2) neutralised with ammonia, with 1 pt. of the free acid, yields, by 
very gentle evaporation, crusts consisting of microscopic needles, which 
may be dried, first on bibulous paper under a bell-jar containing moist 
air, and then in the open air. The salt dissolves in water more readily 
than the salt c, but is resolved, immediately after solution, into the salt 
e which precipitates in the pulverulent form, and the salts a and b, which 
remain in solution. It contains 12°53 per cent. of ammonia. (Baup.) 

c. Monobasic. — 1 part of the acid is neutralised with ammonia, and 
2 pts. more of acid added. WNodules, and by slow crystallisation, trans- 
parent lamine. Dissolves in 63 pts. of water at 15°, and in a smaller 
quantity of hot water. Contains 8°84 p.c. ammonia. (Baup.) Therefore 
CEEVPON DS) O™, 


Aconitate of Potash. —a. Tribasic.— Gummy, having a not unplea- 
sant saline taste, neutral, becoming moist. (Buchner.) 

6. Bibasic.— The solution of the salt @ mixed with only so much 
acid as to leave a portion of that salt unaltered, is left to crystallise, the 
mother-liquor containing the salt a being continually mixed with addi- 
tional quantities of acid. When 1 pt. of the acid is neutralised with 
potash, another 1 pt. of acid added, and the liquid evaporated to the 
erystallising point, crystals are at first formed containing more acid than 
the salt 6, and afterwards the salt 6 is deposited from the mother-liquor. 
— Transparent, four-sided tables, permanent in the air, or very flat 
prisms containing 29°16 per cent. of potash. As Baup has not determined 
the amount of water, his statement that the salt is KO, 2C4HO?,2HO, cannot 
be received without further confirmation. The same remark applies to the other 
aconitates, all of which he supposes to contain MO, 2C4HO# + 2HO, that is to say 3 At. 
base to 2 At. acid (C¥H®°O”), and not 2:1.— The salt dissolves in water more 
readily than c, but is then immediately resolved into the salt c, which, if 
from 3 to 4 pts. of water are present, is precipitated as a crystalline 
powder, and the salts @ and 6 which remain in solution. (Baup.) 

c. Monobasic. —1 pt. of the acid neutralised with potash and mixed 
with 2 pts. more of acid, yields small transparent laminz united in con- 
centric groups, which after a while become opaque, without loss of 
weight, and may likewise be heated without loss to 100°, and even till 
they begin to turn yellow. They contain 22°40 per cent. of potash, and 
are therefore KO,3C‘HO?,2HO [= CVH*°KO”|. They dissolve in 11 pts. 
of water at 15°, in a smaller quantity of hot water; the solution turns 


yellow when boiled and yields yellowish crystals. (Baup.) 
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Aconitate of Soda. —a. - Tribasic. —The salt prepared with acid (1) 
crystallises with difficulty, generally forming only a moist crystalline 
crust, which dissolves very readily in water. (Buchner.) Non-crystalline, 
hygroscopic, insoluble in alcohol. 

6. Bibasic. — When 1 pt. of the acid neutralised with soda is mixed 
with 1 pt. of the free acid, and the liquid sufficiently concentrated, the 
salt is obtained in micaceous lamine on addition of alcohol, or as a crys- 
talline powder by evaporation. The crystals effloresce in the air, and 
then contain 20°54 per cent. of soda. (Baup.) 


Aconitate of Baryta. — Tribasic. — The acid forms with baryta-water, 
and aconitate of ammonia forms with baryta-salts, a gelatinous precipi- 
tate which does not become crystalline, and wastes considerably in drying. 
The salt dried in the cold over oil of vitriol, gives off 13°75 per cent. of 
water at 140°; when dried at 110°, it contains 60°19 p.c. and at 200° 
(which temperature it bears without turning brown) it contains 60°54 p.c. 
baryta [therefore C’H*Ba*’O”]. It dissolves in aqueous aconitic acid. 
(Buchner.) 


Aconitate of Lime. — Tribasic. — Occurs in Aconitum and in Delphinium, 
Lime-water does not become turbid when mixed with the acid, even if heated. — 
The aqueous acid saturated with carbonate of lime or aqueous aconitate 
of soda mixed with chloride of calcium, yields on evaporation, trans- 
parent, colourless prisms, which when once formed, re-dissolve but slowly. 
(Buchner.) The solution of lime in the acid left at rest and gently heated, 
evaporates to a syrup, which, when exposed to the air, forms gelatinous 
protuberances in the middle of the basin, and finally dries up to a fissured 
gum. If, on the other hand, lumps of the crystallised salt be introduced 
into the evaporating liquid, it yields delicate crystals, soluble in 99 pts. 
of water at 15°. These crystals give off the greater part of their water at 
100°, andthe whole at a somewhat higher temperature, turning brown atthe 
same time; they then contain 29°47 p.c. lime. (Baup.) [= C”?H°Ca’0™.] 
The salt obtained from extract of aconite, when purified by washing with 
cold water, and crystallisation from boiling water, forms rhombic crystals; 
exhibits, when dissolved in boiling water, a slight alkaline reaction; and on 
being heated, first gives off water, then turns brown, blackens, and swells 
up, emitting vapours which smell like burnt tartar, and dissolves quietly 
in dilute nitric acid. (Reinsch, Ann. Pharm. 58, 396.) 


Aconitate of soda does not precipitate sulphate of magnesia or sulphate of zinc. 


Aconitate of Manganese. — Tribasic.— The acid boiled continuously 
with carbonate of manganese, yields, after filtration, evaporation and 
recrystallisation, small, rose-coloured, transparent, octohedrons, which are 
permanent in the air, contain 29°54 p.c. protoxide of manganese, give off 
somewhat more than 29 per cent. of water when heated, and dissolve 
sparingly in cold water, more readily in lukewarm water, and, with some 
turbidity (removable by addition of acid), in boiling water. (Baup.) 


Crystals. Baup. 
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Aconitate of Lead. — Tribasic.— The acid and its soda-salt form, 
with acetate of lead, a white, finely flocculent, non-crystallising precipi- 
tate, which, after drying over oil of vitriol at the ordinary temperature, 
gives off 5:15 p.c. [3 At.?] water at 140°, and then contains 68°85 p.c. 
oxide of lead | C”?H*Pb*O”|; it may be heated to 150° without decompo- 
sition, and when boiled with water, contracts to a certain extent, and 
dissolves but very sparingly; the solution does not yield crystals on 
cooling. (Buchner.) The acid does not precipitate nitrate of lead till 
partially neutralised. (Baup.) 


The acid imparts a reddish colour to ferric salts, and alkaline aconitates added to 
solutions of these salts, throw down reddish gelatinous flakes. (Buchner, Baup.) 


Cupric Aconitate. —The beautiful green solution of cupric carbonate 
in the aqueous acid yields a blue-green crystalline mass when evaporated. 
The solution, when boiled, deposits part of the copper in the form of 
brown-red cuprous oxide, whilst the other portion remains dissolved in 
the acid altered by oxidation. (Buchner.) 

Mercurous Aconitate. — The acid (Baup), and its soda-salt (Buchner), 
form a white precipitate with mercurous nitrate. : 

Mercuric Aconitate.— The solution of mercuric aconitate in the warm 
acid yields on evaporation a white sparingly soluble powder; when boiled 
for some time, it decomposes and turns grey. (Buchner.) 

Aconitate of Silver.— Aconitate of ammonia precipitates nitrate of 
silver (Buchner); but the free acid does not; at all events, partial neu- 
tralisation of the acid is necessary to insure precipitation. (Baup.) The 
white pulverulent precipitate (soft, according to Liebig), blackens on 
exposure to light. In the dry state, it may be heated without alteration 
to 150°, but then explodes with violence, giving off brown vapours, and 
leaving silver containing charcoal; but when moist, it decomposes even 
at 100°, the silver being reduced in the form of a black powder. 
(Buchner.) When heated, it burns with a kind of detonation, and 
throws out cauliflower-like excrescences. (Liebig, Crasso.) When boiled 
with water, it is converted, without formation of gas, into a sparingly 
soluble compound of silver-oxide with a peculiar crystallisable acid. The 
unaltered precipitate likewise dissolves sparingly in water; it dissolves 
readily in alcohol and ether, and effloresces therefrom in dendritic forms 
when evaporated. (Buchner. ) 


Liebig. Buchner. Crasso. Wicke. 
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The acid dissolves readily in alcohol and ether (Crasso); in 2 pts. of 
88 per cent, alcohol of 12°, (Baup.) 
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Conjugated Compound. 


Aconitate of Ethyl. 
C#AH 18012 = 1 Oi) s OR Chile AO 


The solution of the acid in 5 pts. of absolute alcohol, saturated with 
hydrochloric acid gas, and mixed with water, deposits the aconitic ether, 
in the form of an oil. 

Colourless oil of sp. gr. 1:074 at 14°, boiling at 236°, having an 
aromatic odour, like that of calamus-oil, and an extremely bitter 
taste. 

When heated in a retort above its boiling point, it decomposes for the 
most part, giving off thick white fumes, which contain but little of the 
ether, and leaving a black fatty matter. (Crasso, dnn. Pharm. 34, 57.) 
The ether becomes pitchy after chlorine gas has been passed through it 
for a few days. (Malaguti, VY. Ann. Chim. Phys. 16, 84.) 


Crasso. 
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€, Aconitanilic Acid. 
C#NH°08 = 0"(C#H'0)NH4,0! 


L. Pesan. Ann. Pharm. 98, 88. 
Acide phenyl-aconitamique, Aconitomonanilsdure. 


Obtained by adding water to the product of the action of penta- 
chloride of phosphorus on citranilic acid. Probably thus : 


C4“NH"OW! + 2PCE =-C*NH®O',Cl + 2PCEO? + 3HCI; 
et py, 
citranilic acid. 
and 3 
C4NHS05,Cl + 2HO = C4#NH908 + HCl. 
The chloride C*4NH8O*CI has not been isolated. 


When 1 Af. citranilic acid is mixed with 2 At. pentachloride of phos- 
p! orus, added successively, and the action alternately assisted by a gentle 
hcat, the whole dissolves forming a yellow liquid; and on treating this 
licuid with water, hydrochloric acid is evolved, and aconitanilic acid sepa- 
rates, in the form of a soft substance, which, by solution in hot water and 
cooling, may be obtained in small yellow needles, but cannot be decolorised, 
even by repeated crystallisation from water and dilute alcohol. 
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Dried over oil of vitriol. Pebal. 
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= C¥NH7 + CVHSO” —~ 4HO. 


The acid yields by combustion 30°42 vol. CO? to 1°26 vol. N, or 24°1 vol, CO? 
to I vol. N. 


The acid dissolves sparingly in water, easily in alcohol, and very easily 
in dilute aqueous ammonia, forming a purple solution. 


Silver-salt, C4NH®AgO®. — Nitrate of silver added to the ammo- 
niacal solution of the acid, throws down rose-coloured flakes, which, when 
washed with water, pressed between paper, and dried over oil of vitriol, 
contain 31°83 p.c. silver. 


When the liquid formed by the action of pentachloride of phosphorus on citranilic 
acid, and containing the chlorine compound C*NH#O®CI, is mixed, drop by drop, with 
aniline, and the product exhausted with alcohol, a yellow powder is obtained, which, 
when recrystallised from hot alcohol, yields crystals of aconitobianil : 


C4#NHS8OCl + C2NH? = C*N?H4OF + HCL, 


¢q. Aconito-bianil. 
C*N*2HYO8 — Cz (Ge HOly Neh .O:, 2 


L. Pepnau. Ann. Pharm. 98, 79. 
Phenyl-aconitimide, 


Formation and Preparation. 1. By the action of aconitic acid upon 
aniline ; 


CRHSO + 2C2NH7 = C*N?HO®% + 6HO. 


1 At aconitic acid is heated with 3 At. aniline to 130° or 140°; and the 
resulting soft mass is boiled with dilute hydrochloric acid to remove 
excess of aniline; then left to cool; pulverised; digested for some time 
with cold dilute hydrochloric acid ; washed on a filter with water ; 
pressed, and finally treated with cold alcohol. A brown-red solution is 
then formed which leaves a brown amorphous mass (aconitalinide?) when 
evaporated, and a yellow residue is left, which dissolves in a large quan- 
tity of boiling alcohol, and on cooling yields straw-yellow needles of 
aconito-bianil. —2. By the action of oxychloride of citryl on aniline ; 


C2 H8O02CE + 2C2NH?7 = C*N2HM4OS + 6HO + 2HCI. 


Aniline added in drops to oxychloride of citryl, acts with great violence, 
forming black products of decomposition. But when the oxychloride is 
sprinkled in fine } owder and by small portions into aniline, the mass being 
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stirred all the while, and the action of the oxychloride being continued 
as long as any action takes: place, a viscid mass is at length obtained 
which may be ‘heated in the oil-bath without further decomposition. 
On treating the cooled mass with dilute hydrochloric acid and boiling it 
with water to remove excess of aniline and hydrochlorate of aniline, a 
residue is obtained which melts below 100°, and yields on cooling a 
brown amorphous mass, consisting of aconitanilide (?) and aconito-bianil, 
which may be separated by alcohol as before. 


Properties. Slender needles of a pale straw-yellow colour, insoluble in 
water, slightly soluble in alcohol. 


Dried over oil of vitriol. Pebal. 
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Boiling aqueous ammonia acts but slowly on this compound; but when 
the two bodies are heated together in a sealed tube, a yellowish solution 
is obtained, from which hydrochloric acid throws down a reddish white 
flocculent precipitate, which dissolves sparingly in water, readily in 
ammonia and in alcohol, and probably consists of aconito-bianilic acid. 
(C35N?2H4O08 + 2HO =C*N?H1608.) Nitrate of silver added to the ammoniacal 
solution of this substance, forms a precipitate which blackens very 


quickly. 


Aconitanilide, C*N*H*'0°? The brown amorphous substance extracted 
by cold alcohol ‘from the product of the action of aconitic acid or 
oxychloride of citryl on aniline (p. 409), dissolves partially in ammonia, 
and the residue yields [by combustion with oxide of copper|, a mixture 
of 45:6 vol. carbonic acid to 3 vol. nitrogen; hence it is probably aconi- 
tanilide, the formation of which may be represented by the equations: 


CY’HbO! + 3CPNH? = C8NIHAO8 + 6HO; 
and : 
CYHSORCP + 3C™NA’ = C*N8H20° + 6HO + 2HCI. 4. 


Oxygen-nucleus C’H*0®, 


Parvacomenic Acid. 
C¥HAO!0 _— Waals ia bas CL ? 


Stennouse. Phil. Mag. J. 24, 182; also Ann. Pharm. 49, 25; also 
J. pr. Chem. 32, 262. 


Pyrocomenic acid. — First observed by Gruner & Robiquet, regarded 
as reproduced comenic acid by Gregory, and somewhat more exactly 
investigated by Stenhouse, | 
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When meconic or. comenic acid is subjected to dry distillation, para- 
comenic acid sublimes after the pyromeconic acid, in very small quantity 
and in feathery crystals; it is best obtained in Mohr’s benzvic acid 
apparatus at a heat not quite sufficient to char the paper. At this 
temperature, the greater portion of the pyromeconic acid is destroyed or 
volatilised, while in the cup and on the paper cover, there are deposited, 
_together with a small quantity of pyromeconic acid, dark yellow crystals 
of paracomenic acid, which, by solution in hot water, boiling with animal 
charcoal, filtration and cooling, are converted into hard crystalline grains 
of a very pale yellow colour, having a very strong acid taste and reaction, 
and assuming a pale red colour when slowly dried. (Stenhouse.) . 


Crystals at 100°. Stenhouse. 
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Tsomeric with comenic acid. 


Primary-nucleus CYH™. 


Caproene. C”H”. 
E. Fremy. (1837.) WV. Ann. Chim. Phys. 65, 139. 
Caprylene, Oleene (Fremy) ; Prone (Gm.). 
Formation. In the dry distillation of most fatty bodies. 


Preparation. The oily mixture of caproene and pelargonene, CH '* 
obtained by the dry distillation of hydroleic or metaoleic acid, is freed 
from the admixed less volatile empyreumatic oil by distillation, then from 
the volatile acids by agitation with weak potash-ley, and from water by 
setting it aside for several days in contact with chloride of calcium,—and 
finally separated, by repeated fractional distillation, the first portion being 
always collected apart, into the more yolatile caproene and the less 


volatile pelargonene. 


Properties. Thin colourless oil, which floats on water, boils at ibe: 
has a vapour-density of 2°875, a penetrating nauseating odour somewhat 
like that of arsenic, and kills birds which breathe its vapour for a short 


time. 


Fremy 
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Vol. Density. 
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Caproene burns with a white flame, tinged here and there with green. 
— With chlorine gas at ordinary temperatures it forms a liquid com- 
pound. — It is nearly insoluble in water, but dissolves readily in alcohol 
and ether. (Fremy.) 


{. Caproyl. 


3 
C}2F7}8 op (24H 26 =| cae 


A. Wurtz. WN. Ann. Chim. Phys. 44, 275; Ann. Pharm. 96, 372. 
Hexyl. 


Occurs (together with propyl, butyl, and amyl) among the products 
of the destructive distillation of Boghead coal (C. G. Williams, Proc. 
Roy. Soc. 8, 338). 


Formation. By the electrolysis of enanthylic acid: 
[C4HMO! = C2HB + H + 2C02]. 


Preparation. A concentrated solution of 100 grms. cenanthylic and 
120 grms. valerianic acid neutralised with pure carbonate of potash, was 
subjected at 0° to the action of the current of six Bunsen’s cells. Bicarbo- 
nate of potash then separated, and an oily liquid having a pungent odour 
rose to the surface of the alkaline solution. On subjecting this oil, after 
dehydration with chloride of calcium, to fractional distillation, a small 
portion (probably caproene) passed over below 100°, a second portion 
(consisting chiefly of butyl) between 100° and 140°, the largest portion 
(butyl-caproyl) between 140° and 180°, and lastly a portion between 
180° and 220°: this portion was chiefly caproyl. (Wurtz.) 


Properties. Oily liquid of sp. gr. 0°7574. Boils at about 202°, 
yielding a vapour whose density is 5-983. (Wurtz.) Sp. gr. 0°7568; 
boiling point 202°; vapour density 5°83. (Williams.) 


Wurtz 
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Butyl-caproyl. C°H® = C&H*,C?H”, — The portion of the preceding 
distillate which passed over between 140° and 180”, yielded, after repeated 
fractional distillation, a portion boiling between 150° and 155°, and 


another between 155° and 160°. The former exhibited a yapour-density 
of 4°866; the latter of 4°917. 


Wurtz (mean). 
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Methyl-caproyl. CH’ = C?H?,C¥H®. — Obtained by the electrolysis 
of a mixture of acetate and cnanthylate of potash, but in small quantity 
only, probably because cenanthylic acid is much more easily decomposed 
by the current than acetic acid. The oily liquid thus obtained was sub- 
jected to fractional distillation, and the portion which passed over at 85° 


collected apart. This was chiefly methyl-caproyl: its vapour-density 
was found to be 3°426. 


Wurtz (mean). 


TLC oe ate 84 Saal acvk ts 84°52 
LOCH os ae ee 16 LG ies. 15°50 
Cee ert: 100 100 100°02 
Vol Density. 
C-VAPOUL, icsecsovene A FOO Rone 5°8240 
|e Oa eee eee ey Se LON rresanne wnat 1°1088 
Vapour of CH Mary 2a tains 6°9328 
We Yar pesinas 3°4664 


{. Caproic Alcohol. 
C2HMO? — C?H?,H?20? = aa 02, 
Facet. Compt. rend. 37, 730; Ann. Pharm. 88, 325. 
Hydrate of Caproyl, Hydrated oxide of Caproyl, Hydrate of Hexyl. 
Occurs, together with propylic alcohol (ix, 398), and amylic alcohol 


in the fusel-oil of brandy prepared from wine-lees, and is obtained in an 
approximately pure state by collecting apart the portion which distils 
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between 148° and 154°. It is a colourless, aromatic, strongly refracting 
liquid, insoluble in water, of sp. gr. 0°833 at 0° and 0°754 at 100°. 
Vapour-density = 3°53. 


Calculation. 
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The alcohol heated with potash gives off hydrogen and is converted 
into caproic acid. 

A specimen of the alcohol contaminated with amylic alcohol gave with sulphuric 
acid a conjugated acid whose potash-salt (obtained in very small quantity only) 
yielded 40°4 p.c. sulphate of potash (the formula C2? H*®KO?,2SO08 requires 39°6 p. ¢.— 
An impure portion of the alcohol, distilling between 154° and 166°, gave when 
treated with sulphuric acid and bichromate of potash, caproic acid, and an oily 
liquid which boiled at 160°, had a vapour-density of 7°34, and a composition cor- 
responding with the formula C*H*°O‘; therefore caproate of enanthyl or enanthylate 
of caproyl.—[ Other portions of the distillate obtained between 166° and 195°, appeared 
from their vapour-density and composition, to be mixtures of cenanthylic alcohol C4H°O? 
and caproic alcohol C!®©H'8O7, (Faget.) ] 4. 


‘Caproic Acid. 
C?H204 — Cie foal Op 


CHEVREUL. (1818). Ann. Chim. Phys. 28, 22; also Schw. 39, 179. — 
Recherches sur les corps gras. 184 and 209. 
Lercu. Ann. Pharm. 49, 220 
Fenuine. Ann. Pharm. 58, 406. 
J.S. Brazier & Georce Gosstetu. Chem. Soc. Qu. J. 8,210; Ann. 
* Pharm, 75. 240; 


Capronsdure, Acide caproique. 


Sources: In the form of a conjugated compound, in the butter of the 
cow and goat (Chevreul); in cocoa-nut fat (Fehling); in Limburg cheese, 
(Iljenko & Laskowsky, Ann. Pharm. 55, 78); and was once found in. 
human urinary calculi, (Joss, J. pr. Chem. 4, 875.) Found also together 
with butyric, caprylic and a fatty acid of higher atomic weight, in the 
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fusel-oil obtained from the fermented molasses of mangold-wurzel. 
(A. Muller, J. pr. Chem. 66, 103.) 


Formation. 1. By distilling cenanthol or cnanthylic acid with strong 
nitric acid (Tilley, dann. Pharm. 67,108); or oleic acid with strong 
nitric acid (Redtenbacher, Ann. Pharm. 59, 41); or the more volatile oil 
of the distillate obtained from rape-oil with nitric acid (Schneider, Ann. 
Pharm. 70,112); or poppy-oil with chromic acid (Arzbiacher, Ann. Pharm. 
73, 203); or casein with peroxide of manganese and sulphuric acid. 
(Guckelberger, Ann. Pharm. 64, 39.— 2. By boiling cyanide of amyl 
with potash. (p. 68; Frankland & Kolbe, Ann. Pharm. 69, 303.) 


Preparation. From animal butter.— For the preparation of the baryta- 
salt, according to Lerch & Chevreul, vid. x, 80, 81.—To separate the acid, 100 pts. 
of the baryta-salt are treated in a glass tube with a mixture of 29-63 pts. 
oil of vitriol and 29°63 pts. water; the separated caproic acid decanted 
after 24 hours; and an additional portion obtained from the remaining 
liquid by subsequent addition of the mixture of oil of vitriol and water:— 
the total product amounting to about 50 parts. The residue neutralised with 
baryta-water, filtered and evaporated, still yields a small quantity of caproate of baryta. 
The decanted acid which is free from sulphuric acid, is digested for 48 
hours with an equal quantity of chloride of calcium, and then distilled. 
(Chevreul.) 

2. From Cocoa-nut fat. — The fat is saponified by soda-ley of sp. gr. 
at least 1:12; the clear soapy solution distilled somewhat rapidly with 
sulphuric acid; the distillate containing caproic and caprylic acids 
neutralised with baryta-water; and the liquid evaporated. The caprylate 
of baryta then separates first and afterwards the caproate; and both salts 

nay be purified by recrystallisation. (Fehling.) 

3. From Cyanide of Amyl.— 1 pt. of cyanide of potassium is distilled 
with 3 pts. of amylosulphate of potash; the portion of the distillate 
which has passed over between 130° and 150°, and contains fusel-oil, 
cyanate of ethyl and cyanurate of ethyl, besides cyanide of amyl, boiled 
for half an hour with alcoholic potash in a retort having its neck directed 
upwards, so that the greater part runs back again, and ammonia chiefly 
escapes together with water; and the pasty residue distilled with 
water, with which also ammonia, alcohol, fusel-oi1l and amylamine pass 
over, while caproate of potash remains, and solidifies in the crystalline 
form on cooling. From the solution of this salt in a small quantity of 
water, sulphuric acid separates the caproic acid in the form of an oil” 
which rises to the surface. In distilling this oil, the portion which gives 
over at 198° is to be collected apart as the purest, inasmuch as a 
certain portion of caproate of amyl is formed by the action of the 
sulphuric acid on the small quantity of fusel-oil dissolved in the caproate 
of potash, and this ether gradually raises the boiling point to 211°. 
(Brazier & Gossleth.) : 


Properties. Transparent, colourless, very thin oil, of sp. gr. 0-922 
at 26° (0:931 at 15°, according to Fehling.) Does not solidify at — 9°; 
boils at a temperature above 100°, and volatilises undecomposed (at 198°, 
according to Brazier & Gossleth; at 202°, soon rising to 209°, and 
forming a vapour of sp. gr. 4°26, according to Fehling). Smells like 
very weak acetic acid, or rather like sweat: has a pungent sour taste 
with a sweetish after-taste, like nitrous ether, stronger than that of butyric 
acid; makes the tongue white. Reddens litmus strongly. (Chevreul.) 
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Chevreul’s original formula was C!H!°O1.—The acid heated with protoxide of 
lead, gives off 8°66 p.c. water. (Chevreul.) 


Decompositions. 1. The acid when distilled out of contact with the 
air, behaves like valerianic acid. —2. It burns like a volatile oil. — 
8. Its solution in oil of vitriol blackens slightly at 100°, but at a stronger 
heat more readily than butyric acid, and when boiled, gives off caproic 
acid with a small quantity of sulphurous acid, and leaves a carbonaceous 
residue. (Chevreul.) — 4. A concentrated solution of caproate of potash 
decomposed by the current of six Bunsen’s cells (as at p. 31), gives off 
hydrogen, carbonic acid, and a gas having an aromatic odour, while the 
liquid becomes turbid, and an oily mixture boiling between 125° and 
160°, and consisting of an acid, probably caproic acid, together with 
C”*H*” (Frankland’s amyl) rises to the surface, and may be separated by 
distillation with alcoholic potash. (Brazier & Gossleth). 


Combinations. 1 pt. of the acid dissolves in 96 pts. of water at 7°. 
(Chevreul.) 

Cold oi of vitriol dissolves the acid, with evolution of heat; and 
the acid is partly separated again on addition of water. — Cold nitric 
acid of 35° B. dissolves the acid slowly, and without decomposition. 
(Chevreul.) 

With salifiable bases, it forms the Caproates. 


Caproate of Ammonia.—The acid, like butyric acid, forms with 
ammoniacal gas, a crystalline, and with a larger quantity of ammonia, a 
liquid salt. (Chevreul.) 


Caproate of Potash. — A hot solution of carbonate of potash is neu- 
tralised with aqueous caproic acid, and left to evaporate. The liquid 
solidifies into a very transparent jelly which becomes opaque when 
heated. (Cheyreul.) 


Dried above 100°. Chevreul. 
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Caproate of Soda. — Prepared like the potash-salt. The solution soli- 
difies into a white mass by spontaneous evaporation. (Cheyreul.) 
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Chevreul. 
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Caproate of Baryta,—The aqueous solution evaporated in contact with 
the air below 18°, yields highly lustrous, opaque, six-sided lamine often 
united in cockscomb-like tufts, having a fatty lustre after drying, and not 
diminishing in weight when left over oil of vitriol in vacuo : by evapo- 
rating the solution at a temperature above 30°, the salt is obtained in 
needles. In the moist state, it smells like the acid when exposed to the 
air; its taste is alkaline and at the same time resembles that of the 
acid. When moderately heated, it melts without decomposition; at a 
higher temperature, it gradually blackens, and gives off a strong aromatic 
odour. At 10°5° it dissolves in 12°46 pts. and at 20° in 12:5 pts. of 
water. (Chevreul.) The crystals melt at a gentle heat, give off a gas 
containing hydrocarbons (chiefly C*H*, according to Hofmann), and a 
small quantity of nearly colourless oil, the boiling point of which rises 
from 120° to 170°; this oil appears to be a mixture of caprone (p. 420), 
and a small quantity of caprol C?H"0*, The more quickly the salt is 
heated, the greater is the quantity of gas obtained, and the smaller that 
of the oil, which then also is more strongly coloured; the greater also is 
the quantity of charcoal which remains behind together with the 
carbonate of baryta, The salt dissolved in water gives off when boiled, 
the odour of caproic acid, and deposits a white mass probably con- 
sisting of a basic salt. (Brazier & Gossleth.) 


Ijenko 
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C”’H"'BaO*t 183°6 .,.. 100°00 .... 100°00 .... 100°00 .... 100°00 .... 100°00 .... 100°00 


The salt contains 42 p.c. baryta (Chevreul), 41°72 (Schneider), 41:2 (Frankland 
& Kolbe), 41°1 (Wrightson). 


Caproate of Strontia.— The laminz, which are transparent in the 
recent state, soon become opaque when exposed to the air. They have 
the taste of the baryta-salt. The salt after efflorescence, does not lose 
any thing further at 100°. When heated in a crucible, it melts, and 
emits a powerful odour like that of the volatile oil of the Labiate. 
Dissolves in 11°05 pts. of water at 10°. (Chevreul.) 


Dried at 100°. Cheyreul. 
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Caproate of Lime. — Crystallises in lamine having a strong lustre, and 
partly quadratic. Melts when heated, and gives off a strong odour like 
that of the Labiate, Dissolyes in 49°4 pts. of water at 14°. (Chevreul.) 

VOL, XL 22 
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Caproate.of Magnesia. C¥H"MgO4 + Aq. Crystallises in small 
needles grouped in tufts. After drying over oil of vitriol, it contains 
15°3 p.c. magnesia, corresponding with the above formula. (Wrightson, 
Ann. Pharm. 90, 46.) 


Caproic acid unites with lead-oxide, producing rise of temperature. 
With tron, it behaves like valerianic acid. 


Caproate of Silver.— The white curdy precipitate which caproate 
of baryta forms with nitrate of silver, dissolves sparingly in water and 
does not crystallise. (Lerch.) The salt dissolved in a large quantity 
of boiling water, crystallises on cooling, in large lamine which are not 
yery sensitive to light or heat, (Frankland & Kolbe.) 


Lerch. Frankland & Kolbe. 
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The acid dissolves in all proportions in absolute alcohol. (Chevreul.) 


Conjugated Compounds. 


Caproate of Methyl. 
C“4H"“O4 — CH°0 ,C°H" Ge. 


FEHLING. (1845.) Ann. Pharm. 58, 407. 


When a solution of 2 pts. of caproic acid in 2 pts of wood-spirit is 
heated with 1 pt. of oil of vitriol, caproate of methyl rises to the 
surface; it may then be washed with water and dried over chloride of 
calcium. Sp. gr. 0°8977 at 18°. Boiling point 150°. Vapour-density 
4°623. Odour like that of the caproates, but more unpleasant. (Fehling.) 
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Caproate of Ethyl. 
CleFT16GQ4 — C*H50,C"H05, 


Lercow. (1844.) Ann. Pharm. 49, 222. 
Frenne. Ann. Pharm. 58, 407. 


Caproic ether. 


Preparation. 1. When a solution of 2 pts. of caproic acid in 2 pts. 
alcohol is heated with 1 pt. of oil of vitriol, the ether rises completely 
to the surface, and may be washed with water and dried over chloride of 
calcium. (Febling.)—2. When a mixture of caproate of baryta with 
alcohol and oil of vitriol is heated, caproic ether soon rises to the surface, 
and may be washed with water, dried with chloride of calcium and 
distilled. (Lerch.) 


Properties. Transparent, colourless liquid (Lerch), of sp. gr. 0°882 
(Febling), boiling at 120° (Lerch), at 162° (Fehling); vapour-density 
4°965 (Fehling). Smells and tastes like butyrate of ethyl. (Lerch.) 


Lerch. Fehling. 
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Metameric with caprylic acid. 


Caproate of Amyl. 
C2204 a 0° H#O,C#H408, 


Brazier & GossLETH. (1850.) Ann. Pham. 75, 254. 


Produced in the preparation of caproic acid (p. 415, 3), and forms 
the principal part of the residue obtained in distilling crude caproic 
acid; rises also to the surface in the form of an oil, when the crude acid 
is neutralised with carbonate of potash. The oil is dried over chloride 
of calcium and repeatedly rectified till the boiling point remains con- 


stantly at 211°. 
28 2 
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Bitter oil which floats on water, and boils at 211°. 


Brazier & Gossleth. 
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When boiled with alcoholic potash, it is resolved into fusel-oil and 
caproate of potash. 

It is insoluble in water, but dissolyes in all proportions in alcohol and 
ether. (Brazier & Gossleth.) 


Caprone. 
CHO? — CYAYOUCIHY, 


Brazier & GossteTH. (1850.) Ann. Pharm. 75, 256, 


Preparation. The oil obtained by careful distillation of caproate of 
baryta (p. 417), is dried over chloride of calcium. This oil, whose 
boiling point rises during distillation from 120° to 170°, the greater 
portion however passing over between 160° and 170°, is rectified so as to 


obtain an oil boiling at 165°. A certain quantity of caprol CHO, a compound 
not yet further examined, appears however to remain mixed with the caprone, inasmuch 
as the analysis gives too little carbon. 


Properties. Colourless, lighter than water, boils at 165°, and has a 
peculiar odour. 


Brazier & Gossleth. 


8 a A ee 132 877 OS td 77°39 
De $B Sah aba a Oo SEM S04 He. 13:14 
DO eg. aces 165.2604 Lees 9°47 
0] Ci! 0 170... 100°00 ........ 100°00 


Decompositions. 1. Caprone turns brown when exposed to the air. — 
2. It is decomposed by strong nitric acid, even in the cold, with evolution 
of red vapours; the remaining liquid neutralised with carbonate of 
potash, yields a somewhat aromatic oil which rises to the surface; the 
liquid also contains a volatile acid, whose crystalline silver-salt detonates 
slightly when heated, and contains 42°24 p.c. silver: hence it is probably 
CRAEPAGO:. : 

Caprone is insoluble in water, but soluble in alcohol and ether. 
(Brazier & Gossleth.) 
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Appendix to Caproic Acid, 
Vaccinic Acid. 


When the butter of cow’s milk is saponified, and the resulting volatile 
acids are saturated with baryta, there is sometimes obtained, instead of 
caproate and butyrate of baryta, vaccinate of baryta, a salt in which 
the caproic acid appears to be in some way conjugated with butyric 
acid (x, 80, 81). 

Vaccinate of baryta crystallises in nodules of the size of walnuts, and 
consisting of small prisms, which dissolve into an oily liquid as readily 
as butyrate of baryta, and crystallise therefrom in the retort without 
alteration. They have a strong odour of butter, and effloresce in the air 
in chalky masses, which ultimately become nearly inodorous, and if then 
again dissolved in water, yield nothing but caproate and butyrate of 
baryta. The same salts are obtained from the aqueous solution of the 
fresh crystals, after it has been exposed for some time to the air, or 
continuously boiled in an open vessel; no baryta is however separated ; 
neither does the liquid give off acid vapours, or experience any alteration 
of neutrality. The acid evolved from the fresh crystals by distillation 
with sulphuric acid, yields, when neutralised with baryta, caproate and 
butyrate of baryta. The aqueous solution of the fresh crystals forms 
with nitrate of silver, a white curdy precipitate which is quickly reduced, 
with brisk evolution of the odour of butyric acid. It is probably vacci- 
nate of baryta = CYH"BaO* + C®H’BaO*— 10. (Lerch, Ann. Pharm. 
49, 227.)—It is perhaps C*”°H'*Ba’0*, therefore still 1 At. less, according 
to which vaccinic acid should be regarded as a bibasie acid = C?°H?°,0°, 
(Laurent, Compt. rend. 25, 886.) 


7. Oxygen-nucleus C¥H"0, 


Anhydrous Caproic Acid. 
CY? HUO§ — CH OO" 


Cuiozza. Compt, rend, 36, 6380; Ann. Pharm. 86, 259, 
Caproic Anhydride, Caproic Caproate = (C?H"0?),0*, 


Obtained by the action of oxychloride of phosphorus on caproate 
of baryta: 
[3C2H™BaO* + PCO? = 3C?HUOPCl + PBat08; 
and ; 
C2H™BaO!t + CPHUO2C] = 2C2HUO? + BaCl.] 


The anhydrous acid is separated from the phosphate and chloride of 
barium by solution in ether, then digested with carbonate of soda to 


429 CAPROENE: OXYGEN-NUCLEUS C#H10?, 


remove a small portion of the hydrated acid produced at the same time, 
and the ether afterwards evaporated. ; 

Colourless, mobile; oily liquid, lighter than water, and having an 
agreeable odour, aromatic when heated. When exposed to the air, it 
acquires the odour of caproic acid. (Chiozza.) 4. 


Oxygen-nucleus C?H™O?. 


Pyroterebilic Acid. 
G?H%°O4 - C?H’O2,0%; 


Rasourpin. WV. J. Pharm. 6, 196. 


Preparation. ‘Terebilic acid C*H'08%, distilled in a retort with 
moderate ebullition at about 200°, gives off carbonic acid, and yields 
pyroterebilic acid in the form of a colourless oil, which may be freed by 
rectification from a small quantity of admixed terebilic acid. 


Properties. Colourless, strongly refracting oil, of sp. gr. 1:01; boiling 
at a temperature above 200°. Smells somewhat like butyric acid; has a 
bitter, somewhat ethereal taste ; produces a white spot on the tongue, 
and excites itching on the skin. Permanent in the air. 


Rabourdin. 
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The acid dissolves in 25 pts. of water. 

In its salts, 1 At. acid is replaced by 1 At. metal; they crystallise 
with difficulty; their alkali-salts precipitate only the more concentrated 
solutions of lead or silver, and the precipitates are white. 

During the washing of the lead-precipitate with water, an acid salt 
dissolves while a basic salt remains. 

The silver precipitate is difficult to obtain in the crystalline form; it 
blackens on exposure to light, especially when moist. 

The acid dissolves very readily in alcohol and ether. (Rabourdin.) 


Adipic Acid. 
C2H 08 = CP H"O?,0% 


LavRENT. (1837.) Ann. Ohim. Phys. 66, 166; Rev. Scient. 10, 124; 
| also J. pr. Chem. 27, 314; Compt. rend. 81, 352. 

BromMeEis. Ann. Pharm. 35, 105. 

Maxaeuti. V. Ann. Chim. Phys. 16, 84, 
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Preparation. 1. From oleic acid, together with lipic acid. (x, 484.) 
(Laurent, Bromeis.) | 

2. From tallow. Tallow is boiled in a capacious retort with commer- 
cial nitric acid, which must be frequently renewed and the distillate 
poured back, till the tallow disappears and crystals separate on cooling; 
the liquid is then evaporated over the water-bath till it solidifies in a 
crystalline mass on cooling; this mass washed on a funnel, first with 
strong nitric acid, then with dilute nitric acid, afterwards with cold 
water; and the acid crystallised from its solution in boiling water 
by cooling and evaporation. The last crystals only appear somewhat different 
from the rest. (Malaguti.) 


Properties. Mostly brownish, hemispherical, radiated nodules (soft 
granules, according to Bromeis), which melt at 130° (at 145°, according 
to Bromeis), solidify in flat needles on cooling, volatilise without decom- 
position (subliming in the crystalline form, according to Bromeis), and 
have a weaker taste than pimelic acid. (Laurent, Malaguti.) 
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Metameric with oxalic ether. 
According to Bromeis, it is. C4H"O%, which formula Laurent first adopted (Rev. 
scient. 10, 124), but afterwards rejected (Compt. rend. 31, 352). 


Combinations. The acid dissolves with tolerable facility in cold, very 
readily in boiling water (Laurent); it dissolves in somewhat more than 
1 pt. of water or nitric acid. (Bromeis.) 

The ammoniacal salt, which crystallises in needles, does not precipitate 
the salts of baryta, strontia, lime, magnesia, manganous oxide, cadmic 
oxide, lead oxide, cupric oxide, or nickel oxide. (Laurent, Bromeis.) 

Baryta-salt. — Contains, in the dry state, 54:3 p.c. baryta (Laurent); 
51:51 p.c. baryta. (Bromeis.) 

Strontia-salt. — From a mixture of the ammonia-salt with chloride of 
strontium, alcohol throws down microscopic needles which, at 130° in 
vacuo, vive off 9:2 p.c. (nearly 3 At.) water. (Lanrent.) 

Lime-salt. — Prepared in a similar manner in vacuo. The precipitate 
gives off 8°4 p.c. water at 100°. 


Crystals. Laurent. 
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Lead-salt. — Contains 60°5 p.c. lead-oxide. (Laurent.) 

The Ammonia-salt forms a pale brick-red precipitate with hydro- 
chlorate of ferric oxide. (Laurent. ) 

Silver-salt. — The ammonia-salt forms, with not too small a quantity 
of nitrate of silver, a precipitate (Bromeis), which is white. (Laurent. ) 
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Bromeis. Laurent. 
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According to Bromeis, the formula is C!4H9Ag?O9 ; it is to be suspected however 
that the acid and its salts were examined in different degrees of purity. 


The acid dissolves very readily in hot alcohol and ether. (Laurent.) 

The acid which Laur. Smith (Ann. Pharm. 42, 252) obtained by 
treating spermaceti with nitric acid, containing 50°2 p.c. C, 70 N and 
42°8 O, and whose silver-salt contains 22°58 p.c. C, 2°68 H, and 55°98 Ag., 


belongs perhaps to this place. 


Conjugated Compound. 


Adipate of Ethyl. 
CH #08 = 20'H50,C"H"0%. 


Maxagutt. (1846.) WW. Ann. Chim. Phys. 16, 85. 


Adipic ether. 


The alcoholic solution of adipic acid is saturated with hydrochloric 
acid gas, &c. &c. 

Yellowish oil of sp. gr. 1:001 at 20°5°, boiling with decomposition at 
230°, having a strong odour of apples and a bitter caustic taste. 

Chlorine gas acts strongly on the ether, hydrochloric acid being 
cooled, and the liquid quickly thickening into a mass of the consistence 


of turpentine. (Malaguti.) 


Malaguti. 
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Oxygen-nucleus CYH8O*, 
Terechrysic Acid. 
C?H80” = C?H804,0%, 


CartioT. (1847.) WN. Ann Chim. Phys. 21, 27; also J. pr. Chem. 
42, 233, 
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_ _ Preparation. A small quantity of oil of turpentine is distilled with 
a large quantity of nitric acid diluted with an equal quantity of water, 
as long as red fumes continue to escape; the liquid decanted from the 
resulting resin and evaporated; the residue dissolved in cold water; 
and the solution decanted, evaporated, and left at rest, — whereupon it 
deposits, first crystals of oxalicacid, thena greyish white sediment consisting 
of oxalic, terebic, terephthalic, and terebinzic acids, and yields a mother- 
liquor containing terechrysic acid, together with the acids just men- 
tioned, dissolved in a small quantity of nitric acid. This mother- 
liquor is evaporated to the consistence of honey, during which process 
the rest of the oxalic acid is completely [?] destroyed by the remaining 
nitric acid; the syrup redissolved in a small quantity of water; the solu- 
tion separated from the sparingly soluble terebinzic acid neutralised with 
carbonate of baryta, filtered from the terebinzate and terephthalate of 
baryta, and precipitated by sulphuric acid; and the filtrate, which, together 
with terechrysic acid, contains also small quantities of nitric and terebic 
acids, poured into boiling aqueous acetate of lead. The liquid on cooling 
then deposits slender crystals of terechrysate of lead, which may be 
decomposed by dilute sulphuric acid. 


Properties. As obtained by evaporation of the aqueous solution, it is 
an orange-yellow, amorphous, non-volatile paste, having a strongly acid 
taste, with rough and bitter after-taste. 

Tt yields by dry distillation, first carbonic acid, and a small quantity 
of coloured acid distillate, then combustible gases, a yellowish oil, and a 
large quantity of compact charcoal, 

It dissolves in all proportions in water. 

Its salts are yellow or aurora-red, and mostly soluble in water. 


Lead-salt at 120. Caillot. 
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Salt 5 is salt a freed from admixed terebinzate of lead by repeated boiling with water, 


The acid dissolves in all proportions in alcohol and ether. 

Terechrysate of Ethyl is a dark, yellowish red, gummy liquid, which 
yields, by dry distillation, a nearly colourless, ethereal distillate, together 
with oil and a large quantity of charcoal, (Caillot.) 


Amidogen-nucleus C?AdH", 
Lheucin. 
CYN H¥804 — CYAGH!.O* 


Proust. Ann. Chim. Phys. 10, 40; also V. Zr. 4,1, 221. 
Braconnot. Ann. Chim. Phys. 18, 119; also Schw. 29, 349; also Gil. 
70, 396, — Ann. Chim. Phys. 35, 161; also WV. 77. 18, 1, 270. 
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Moutper. J. pr. Chem. 16, 290; abstr. Ann: Pharm. 28, '79; J. pr: Chem. 
ET P57: 

Bore. Ann. Pharm. 69, 20. 

Laurent & GerHarpt. WV. Ann: Chim. Phys. 24; 821; also NV. J. 
Pharm. 14, 811. 

Canours. Compt. rend. 27, 265; also J: pr. Chem. 45; 350. 

Limericut. Ann. Pharm. 94, 248. 

GéssMANN. Ann. Pharm. 90, 184; 91, 129. 

STRECKER. Ann. Pharm. 68, 54. 


Aposepedin, Kisoxyd, Oxyde caséeux. — Proust, in 1818, discovered caseous 
oxide as a product of the putrefaction of cheese; and Braconnot in 1820 
found it among the products of decomposition of animal substances by 
oil of vitriol. Mulder, in 18388, showed that the two substances are 
identical. 


Sources. —In old cheese. (Proust.) Probably the substance found by 
Laissaigne & Collard in the black vomit, and called caseous acid, 1s 
nothing but leucin. In fresh calf’s liver (Liebig, Chem. Briefe, 3 Aufl. 
453); also, together with tyrosin in the human liver, in certain cases of 
disease, but not in the healthy liver. (Frerichs & Stadeler. Archiv. f. 
Physiologie, 1854, 382.) According to later researches by these chemists 
(Verhandl, d. naturf. Gesellsch, in Zurich, Joli, 1855), leucin and tyrosin 
are very widely diffused in the animal organism. Leucin also exists, 
together with taurin, inosite and uric acid, in the tissue of the lungs. 
(A. Cloétta, Ann. Pharm. 92, 289.)— According to Gorup-Besanez 
(Ann. Pharm. 98, 7), leucin occurs in many parts of the glandular system, 
viz., in the thymoid and thyroid glands, in-the liver, and especially in the 
pancreas. 


Formation. 1. In the decomposition of gelatin, muscular flesh, 
legumin or wool, (or white of egg, according to Mulder,) by oil of 
vitriol (Braconnot); together with a small quantity of glycocol. (Mulder.) 
— 2. By heating horn with dilute sulphuric acid (Hinterberger); also, 
together with tyrosin, by heating elastic tissue, especially the neck-band 
(Zollikofer), or feathers, hedge-hogs’ spines, human hair, the wing-cases 
of cockchafers, or globulin and hematin from ox-blood.(Leyer & Kéller, 
Ann. Pharm. 88, 332), or silk (Hinterberger, Wien. Akad. Ber.11, 450) 
with dilute sulphuric acid. — 3. By boiling white of egg, gelatin, or 
flesh, with potash-ley, glycocol being formed at the same time. (Mulder.) 
Hence also, when the juice of mangold-wurzel is boiled with lime. 
(Hochstetter, J. pr. Chem. 29, 36.) —4. By fusing albumin, fibrin, 
casein (Bopp), or horn (Hinterberger), with hydrate of potash. — 5. In 
the putrefaction of casein or gluten under water (Proust, Mulder); some- 
times abundantly, sometimes only in traces. (Cahours.) J. Also, toge- 
ther with tyrosin, ammonia, butyric acid, and lactic acid, by the 
putrefaction of yeast. (A. Muller, J. pr. Chem. 57, 162, 447.) — By the 
action of oxide of silver and water on thialdin. (Géssmann.) 


[CYNH®S* 4+ 4AgO = C’NH"O! + 4AgS.] 


thialdin. 
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6. By the action of hydrocyanic acid and dilute hydrochloric acid, with 
the aid of heat, on valeral-ammonia. (Limpricht, Parkinson; see page 20.) 


NH3,C!H"O? + C7NH + HCl + 2HO = CPNHO! + NHICL. .- 


Preparation. 1. Finely-chopped beef, washed with water and then 
strongly pressed, is mixed with an equal weight of oil of vitriol, and 
gently heated till it is completely dissolved; the fat skimmed off after 
cooling; the mixture diluted with water amounting to 33 times the weight 
of the meat; the liquid boiled for 9 hours with frequent renewal of the 
water; the sulphuric acid removed by chalk; the filtrate evaporated to 
an extract; this extract repeatedly boiled with alcohol of 34° Bm. ; the 
resulting alcoholic tincture evaporated; the dry residue exhausted with 
cold alcohol; the residual mixture of leucin and a small quantity of 
matter precipitable by tannin dissolved in water; a solution of tannin 
carefully added to it by drops as long as any precipitate ensues; and the 
liquid filtered after a few seconds, then evaporated. (Braconnot.) — 
The leucin prepared by Braconnot appears still to have contained glycocol. (Mulder.) 

2. One part of dry albumin, fibrin, er casein, free from fat, is boiled 
with 4 pts. of oil of vitriol and 12 pts. of water, in an open vessel, the 
ebullition being continued for a day and the water continually renewed. 
Or, better: 1 pt. of the substance is dissolved in 4 pts. of strong hydro- 
chloric acid; the liquid mixed with 3 or 4 pts. of oil of vitriol and 
evaporated over the water-bath till the greater part of the hydrochloric 
acid is expelled; and the remaining black-brown pitchy or syrupy mass, in 
which minute crystals form, dissolved in hot water.— Either of these 
acid liquids is boiled with excess of milk of lime to expel ammonia, then 
strained through a linen bag; the clear filtrate treated with sulphuric 
acid to precipitate the lime which is held in solution by a product of 
decomposition; the excess of acid precipitated by acetate of lead, and the 
excess of lead by sulphuretted hydrogen; and the filtrate evaporated to 
a syrup, from which in a few days leucin and tyrosin crystallise. The 
crystals are freed from the syrupy mother-liquor by digestion in 86 per 
cent. alcohol, and the leucin separated from the tyrosin and brown matter 
by treatment with water, hydrated oxide of Jead, and animal charcoal, as 
in the 5th mode of preparation, — The mother-liquor dissolved in alcohol and 
set aside for two months, still yields crystals consisting of a large quantity of leucin and 
a small quantity of a peculiar substance less soluble in water. — This substance, when 
purified, forms dull white needles, and sublimes like leucin, without residue, in flocks 
resembling cotton, but is sparingly soluble in water, almost insoluble in hydrochloric 
acid or in potash, easily soluble in absolute alcohol. (Bopp.) 

3. One pt. of cow-horn shavings is boiled with 4 pts. of oil of vitriol 
and 12 pts. of water for 36 hours, the water being renewed from time to 
time; the liquid then supersaturated with milk of lime; the whole boiled 
for 24 hours in an iron pot, then strained through a conical bag and 
squeezed, and the liquid mixed with a very slight excess of sulphuric 
acid, filtered, and evaporated: it then yields at first, spherical crystalline 
masses of tyrosin, and afterwards laminated masses of leucin. The latter 
are pressed between paper, freed from brown matter by washing with abso- 
lute alcohol, and crystallised from solution in a small quantity of hot water, 
tyrosin then separating first, and the mother-liquor afterwards yielding 
Jeucin, tolerably pure but not quite white. It must therefore be dissolved 
in hot water; digested with a small quantity of hydrated oxide of lead; 
filtered; the filtrate freed from lead by sulphuretted hydrogen; and the 
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crystallised leucin further treated with animal charcoal. (Hinterberger, 
Ann. Pharm, 71, '72.) 

4. White of egg, gelatin, or flesh, is boiled with potash-ley till it is 
completely decomposed; the liquid neutralised with sulphuric acid, and 
evaporated; and the leucin extracted with alcohol. (Mulder.) 

5, One pt. of the powder of dry albumin, fibrin, or casein free from 
fat, is added to 1 pt. of hydrate of potash heated to fusion in an iron 
crucible of 25 times the capacity; and water carefully added after half an 
hour, when the violent frothing arising from the escape of water and 
ammonia has subsided, and the brown colour which the mixture at first 
exhibits, is changed to yellow: if the liquid be then saturated with acetic 
acid, filtered hot, and gradually cooled, it yields tufts of needles con- 
sisting of tyrosin. These crystals completely fill the filtrate, when the process is 
well conducted ; on the other hand, they are less abundant the longer the fusion has 
been continued, — The liquid decanted from the crystals of tyrosin is 
evaporated till a crystalline film appears on the surface; then set aside 
for 24 hours and exhausted with strong alcohol, which leaves crystals of 
Jeucin and the still remaining tyrosin; the liquid mixed with alcoholic 
sulphuric acid, and decanted from the crystallised sulphate of potash; the 
alcohol separated from it by evaporation, the sulphuric acid by lead, and 
then the lead by sulphuretted hydrogen; and the solution finally evapo- 
rated, whereupon it yields crystals of leucin, and a greasy syrup, the 
quantity of which is less in proportion as the fusion has been longer 
continued. — To purify the leucin from tyrosin and a small quantity of 
brown colouring matter, it is disolved in such a quantity of hot water 
that only a small quantity of leucin may separate on cooling, together 
with the tyrosin; the mother-liquor digested with hydrated oxide of lead, 
which removes the colouring matter together with a small quantity of 
leucin; the filtrate treated with sulphuretted hydrogen; and the filtrate 
then obtained, which has merely a yellowish colour, evaporated in a 
flask till a crystalline film forms on its surface. It then, on cooling, 
yields crystals of leucin, which must be washed with cold water and 
alcohol, and decolorised by treatment with animal charcoal and recrystal- 
lisation. — If the object be merely to obtain leucin, and not tyrosin, it is 
sufficient to heat the potash mixture till the strongest intumescence is 
over. At that stage of the process, the same quantity of leucin is 
formed, but no tyrosin. (Bopp.) 

6. Moist gluten or casein precipitated by acetic acid is left to putrefy 
at about 10° under water, which is from time to time poured off and 
renewed, so that the putrefaction may not be interrupted by the accumu- 
lation of phosphate, acetate, and caseate [lactate?] of ammonia; the 
decanted liquid evaporated to a syrup, which in a few days solidifies into 
a red saline mass having a sharp disagreeable taste; this mass washed 
with cold alcohol, which extracts the salts, till the taste of cheese is 
removed; the residual white powder washed with water; the hot filtrate 
evaporated till a crust forms on it; and this crust, after cooling, freed 
from the still saline mother-liquor by decantation and washing with cold 
water. (Proust.) The product still requires to be freed from adhering fat 
by repeated solution in boiling water and treatment with animal 
charcoal. 

7. One pt. of cheese, muscular flesh, or white of egg, is left to putrefy 
with 50 pts. of water for 6 weeks at a temperature somewhat above 20°, the 
resulting turbid solution boiled with a small quantity of milk of lime; 
the lime precipitated by a very slight excess of sulphuric acid; the filtrate 
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boiled down and precipitated by neutral acetaté of lead; the decanted 
liquid treated with sulphuretted hydrogen; the filtrate evaporated to a 
syrup; and the leucin which crystallises therefrom, freed from the remain- 
ing syrup by means of alcohol, and purified by solution in water, treatment 
with hydrated oxide of lead and sulphuretted hydrogen, crystallisation, 
washing with cold water and alcohol. — When the above-mentioned alcoholic 


solution of the syrup is evaporated to complete dryness, and the residue dissolved in 
absolute alcohol, the solution still deposits a small quantity of leucin. (Bopp.) 


@. 8. The neck-band of the ox, after being freed from the sur- 
rounding fibrous tissue by boiling with water containing acetic acid 
and subsequent scraping with a knife, and (if necessary) from fat by 
digestion in ether, is boiled for 48 or 50 hours with dilute sulphuric acid 
(8 pts. oil of vitriol to 12 pts. water), the water being replaced as it 
evaporates. The resulting solution is mixed with a slight excess of thin 
milk of lime, and boiled for some hours; the filtrate exactly neutralised 
with sulphuric acid and evaporated; and the liquid, after filtration from 
the separated sulphate of lime, exactly neutralised with sulphuric acid 
and evaporated. It then yields, especially on cooling, impure leucin, which 
may be purified by recrystallisation from hot alcohol. This process is 
peculiarly advantageous, the acid mother-liquors crystallised to the last 
drop, yielding nothing but leucin. (Zollikofer, Ann. Pharm. 82, 162; 
compare Gossmann. Ann. Pharm. 91, 130.) 

9, Thialdin is enclosed, together with oxide of silver and water, in a 
glass tube, and heated for three or four hours in boiling water; the liquid 
then filtered from the sulphide of silver, and evaporated to a syrup. It 
then gradually solidifies into a crystalline mass of leucin, which may be 
purified by crystallisation from boiling absolute alcohol. — Oxide of lead 
may also be used, but does not give so good a result. (Gdssman.) 

10. Valeral-ammonia is boiled in a retort with hydrocyanic and 
hydrochloric acids till the oily layer, consisting of the fused ammonia- 
compound, has completely disappeared; the solution then left to itself till 
the greater part of the resulting chloride of ammoninm has crystallised 
out; the hydrochloric acid removed by means of hydrated oxide of lead, 
and the lead by sulphuretted hydrogen; the filtrate evaporated over the 
water-bath, and the residue dissolved in hot dilute alcohol: the solution 
thus obtained yields crystals of pure leucin. (Limpricht.) ¥. 


Properties. White soft mass, resembling cholesterin, floating on water, 
unctuous to the touch. (Proust.) Dendrites, or nodules and rings made 
up of soft silky needles, grating between the teeth, easily pulverised, 
jnodorous, having a slightly bitter taste like roast meat or broth. (Bra- 
connot.) White crystalline powder. (Géssmann.) Crystallises from 
alcohol in nacreous scales resembling cholesterin; soft to the touch, and 
floating on water. (Mulder.) When heated in a tube open at both ends, 
it sublimes, almost wholly undecomposed, in soft extended ramifications. 
(Braconnot.) Sublimes completely at 170°, without fusion or decompo- 
sition (Mulder), in cotton-like flocks (Bopp), diffusing itself in the air 
like oxide of zinc. (Hinterberger.) 
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Leucin does not give off any water at 108°, not even when mixed with oxide of 
lead (Mulder).—Laskowski’s analysis also agrees with the above formula, first proposed 
by Laurent & Gerhardt (Ann. Pharm. 68, 364). Zollikofer’s analysis a was made with 
a purer product than 6 or e.—Leucin is homologous with glycocol C4NH®*O#, and 
sarcosin C°NH/O# (Laurent & Gerhardt).—Braconnot & Liebig (Ann. Pharm. 57, 134) 
supposed leucin to contain sulphur. 


Decompositions. 1. When leucin (6) is distilled at a gentle heat, a 
large portion of it sublimes undecomposed, and the remainder is resolved 
into a small quantity of water, ammonia, and very light charcoal, and a 
large quantity of yellow oil which has a fatty and alliaceous odour, and 
solidifies on cooling. (Proust.) Leucin (6) heated [somewhat strongly ?] 
in a retort melts, swells up, does not yield any sublimate, but gives off, 
first an aqueous solution of carbonate and hydrosulphate of ammonia, 
and afterwards a large quantity of matter having the consistence of 
tallow. (Braconnot.) Leucin (1) melts at a temperature above 100°, 
emitting the odour of roast meat, and partly sublimes in white granular 
crystals; while the remainder is resolved into an ammoniacal and empy- 
reumatic oily distillate. (Braconnot.) Leucin (8) when cautiously heated 
volatilises in thick white fumes, without previous fusion; when more 
rapidly heated, it melts and leaves a carbonaceous residue. (Gésmann.) 
2. Lencin burns readily, and with a white flame in contact with the air. 
(Proust, Braconnot.) 

3. Leucin is decomposed by chlorine, forming a brown hard body, 
similar to that obtained with glycocol (ix, 250), and a red volatile liquid. 
Mulder.) — 4. When heated for some time witha sufficient quantity of 
nitric acid, it is completely resolved into gases, but so long as the decom- 
position is incomplete, the still remaining portion exhibits the characters 
of nitroleucie acid. (Mulder. ) Leucin (6) dissolves in nitric acid, and the solu- 
tion when heated, gives off gases, and is quickly converted into oxalic acid and a very 
small quantity of a substance resembling picric acid. (Proust.) Its solution in nitric 
acid evaporated to the consistence of honey and diffused in a small quantity of water, is 
resolved into a yellow oil, and a yellow, bitter, rough-tasting liquid, containing 
ammonia and sulphuric acid [?], but no oxalic acid. (Braconnot.)— 4. 5. When 
nitric oxide is passed into a solution of leucin in nitric acid, nitrogen is 
evolved, and lewcic acid CY¥H*®O® is formed. (Strecker, Ann. Pharm. 


68, 55.) 
[CUNH“0! + 30 = C°H205 + HO + NJ 


This acid is oily, dissolves very readily in ether, and forms with baryta a 
salt which crystallises in lamine. The same acid is formed when 
chlorine is passed, not in excess, into a dilute solution of caustic soda. 
(Géssmann )—6. Chlorine gas passed to saturation into a solution of 
leucin in carbonate of potash, forms chloride of cyanogen, valerianic acid, 
and valeronitril. (Géssmann.) Y.—7. Leucin distilled with peroxide of 
manganese and dilute sulphuric acid yields yaleronitril and carbonic acid : 


CYNH®O! + 40 = CYUNH® + 2CO? + 4HO, 
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When stronger sulphuric acid is used, valerianic acid passes over, and the 
residue contains ammonia. When leucin is distilled merely with peroxide 
of lead and water, only a trace of valeronitrile passes over, but a large quan- 
tity of butyral and then ammonia, which crystallise together in the form of 
butyral-ammonia. — 8. Leucin, freed with hydrate of potash, gives off 
ammonia and hydrogen and forms valerate of potash. (Liebig, Ann. 
Pharm. 57, 127.) —9. An aqueous solution of leucin emits a very offen- 
sive odour and forms a peculiar acid, perhaps C?H”O*. (Cahours.) — 
In vacuo, the aqueous solution of leucin appears to remain undecom- 
posed. (Gossmann).—10. When a solution of 1 part of leucin in water, 
is set aside for some weeks in contact with a quantity of moist fibrin, 
which in the dry state would weigh 4 pt., putrefaction takes place, the 
greater part of the leucin is decomposed, and ammonia is produced, 
together with such a quantity of valerianic acid as cannot be wholly 
produced from the fibrin. (Bopp.) 


Combinations. Leucin dissolves sparingly in cold water, by which it is 
not wetted, but readily in water of 60° (Proust); it dissolves in 14 pts. of 
22° (Braconnot); in 27-7 pts. of cold water. (Mulder.) 

Its solution in odd of vitriol does not become coloured when heated. 
(Mulder.) 

It dissolves readily in hydrochloric acid (more readily than in water, 
according to Braconnot) and in dilute sulphuric acid, and the solution 
may be evaporated at 100° without decomposition, (Bopp.) The evapo- 
rated hydrochloric solution solidifies every time it is cooled. (Braconnot.) 
The crystals of hydrochlorate of leucin contain 20°6 p.c. Cl, and are 
therefore C°-NH™O*,HCL (Laurent & Gerhardt.) Leucin likewise absorbs 
27:93 p.c. (1 At.) of hydrochloric acid gas. (Mulder. ) 

It dissolves readily in metric acid, forming Nitroleucice acid, which 
separates out by evaporation and cooling, as a crystalline mass; and by 
pressing this mass between paper, and recrystallising, the acid is obtained 
in tufts of colourless needles, having a more acid taste than nitroglycolic 
acid. (Braconnot.) Leucin dissolves without effervescence in cold nitric 
acid not in excess, and the solution soon solidifies in crystalline grains 
which change to needles by recrystallisation. The slight effervescence 
which takes place in the solution of the leucin, probably arises from a 
small quantity of carbonate of ammonia. (Laurent & Gerhardt.) 
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Leucin dissolves readily in aqueous potash, but without neutralising it, 
(Proust.) 

Nitroleucate of baryta contains 41:01 p.c. baryta. (Mulder.)— 
Nitroleucate of lime crystallises in roundish groups, melts in its water of 
crystallisation when thrown on red-hot coals, and then deflagrates, but 
less quickly than nitroglycolate of lime. — The magnesia-salt forms small 
granular crystals which do not become moist. (Braconnot.) — With nitrate 
of silver also leucin forms a crystallisable salt. These salts have doubtless 
the formula C’NH04, MO, NO®. (Laurent & Gerhardt.) 
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Leucin with Oxide of Lead. — An aqueous solution of leucin forms a 
white precipitate with basic acetate of lead. (Braconnot.) —A boiling 
aqueous mixture of leucin and neutral acetate of lead, deposits, on 
careful addition of ammonia, nacreous lamine, which contain 29°3 p. c. C 
and 46°3 PbO, and are therefore PbO ,C¥NH*O*, (Strecker, Ann. Pharm. 
72, 89.) — ‘1 Géssmann obtained a salt of the same composition; but in 
one experiment, possibly in consequence of a peculiar degree of concen- 
tration, he obtained, not immediately on boiling, but after the solution 
had been left for some time in a close vessel, laminated groups of 
crystals of tolerable size, resembling lithia-mica. These crystals 
had a green lustre, became yellow and afterwards red-brown when 
heated, without essential alteration of form, and afterwards gave off a 
very small quantity of leucin-vapour. Before ignition, they withstood 
for a long time the action of strong sulphuric acid; but when ignited, 
with addition of nitric and sulphuric acid, they left 119°2 p.c. sulphate 
of lead: therefore 9PbO,C’N H*¥O*. 


Leucin with Cupric oxide. — Recently precipitated cupric oxide dis- 
solves readily in aqueous leucin, forming a bluish liquid, which on 
cooling deposits crystalline grains or lamine haying the colour of ammo- 
niacal sulphate of copper. (Géssmann.) 


Gossmanfi. 
1 AL OE Re ane (ke Cee Ula bbw, oe 41°33 
INE Oy ce socte cutee times ht coeaiees 14 8°19 
OTE cee oes iS 2°60 Moe! . 6°69 
4 O45 a ee 32 18°71 
CaO Ghee. 40 a ae Bae 22°8 
CuO, CUNHEO*  ....nccssee 171 100°00 


Aqueous leucin boiled with excess of cupric hydrate, yields an insoluble 
compound. When cupric sulphate is added to an aqueous solution of 
leucin, the liquid assumes a darker colour, and does not become turbid, 
even at the boiling heat, on addition of a quantity of potash equivalent 
to that of the sulphuric acid contained in the liquid. (Godssman.) 4. 


Aqueous leucin added to a solution of mercurous nitrate throws down 
an abundance of white flakes, the supernatant liquid acquiring a red 
colour. (Braconnot.) 

§ Leucin with Mercuric oxide. — Recently precipitated mercuric oxide 
dissolves very readily and in considerable quantity in aqueous leucin; 
and the solution, when evaporated, deposits, first crystalline granules, and 
afterwards laming containing 47°3 p.c. mercuric oxide: therefore 
Hg0,CY¥NH*O*%. (Gossmann.) 

Aqueous leucin is not precipitated by mercuric nitrate or chloride; 
but on addition of potash or ammonia, a white bulky precipitate is 
formed, which dissolves in excess of potash: the precipitate gradually 
becomes gelatinous and decomposes during washing. (Gdssmann.) 
According to R. Hoffmann, on the contrary (Ann. Pharm. 87, 128), pure 
leucin is precipitated by mercuric nitrate in white flakes, without red 
colouring of the supernatant liquid, the production of such a colour 
indicating the presence of tyrosin 4. 
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Leucin dissolves in 658 pts. of cold alcohol of sp. gr. 0°828; its hot 
solution becomes turbid on cooling. (Mulder.) Leucin (6) dissolves very 
sparingly in boiling alcohol, and yields on cooling, crystalline granules 
(Proust), a soft powder. (Braconnot.) Leucin (1) dissolves to a sensible 
amount only in heated alcohol. (Braconnot.) Leucin dissolves sparingly 
in ordinary, and very sparingly in absolute alcohol. (Bopp). — Leucin 
is likewise insoluble in warm ether. (Proust, Mulder. ) 

Acetic acid or acetate of potash increases the solubility of leucin in 
water or alcohol. (Bopp). — According to Braconnot, leucin (1) is not precipi- 
tated by tannin, but leucin (6) produces with infusion of galls, white flocks which 
dissolve in excess of the infusion; further examination is therefore required to determine 
the real nature of the reaction. 


Oxyamidazo-nucleus C¥N AdH‘0%, 


Amalic Acid. 
C’N?H°O8 —= C2N AdH*0O°, 02, 


Rocuieper. (1849). Ann. Pharm. 71, 1.— Wien. Akad. Ber. d. Wiss. 
1850, 2, 98. 


From apaxie, because it is slightly acid and has but little solidity. 


Preparation. Chlorine gas is passed through caffeine or theobromine 
made into a paste with water, till the liquid no longer becomes heated, 
and when placed under the microscope, no longer exhibits a separation of 
slender needles on being mixed with potash. The liquid is then evapo- 
rated over the water-bath, as long as the crystals increase; and these 
crystals are collected after cooling, washed with cold water, boiled with 
absolute alcohol, and crystallised from boiling water. 


Properties. Colourless, rather large, soft crystals, deceptively like 
alloxantin, which melt by heat, do not give off any water at 100°, 
redden litmus very slightly, and are reddened by ammonia; their solution, 
imparts to the skin, after a while, a red colour and offensive odour, like 
aqueous alloxan. 


Rochleder. 
12 Ce eee. (Pi, 2 VARIG ate oes Fy 
Ce NE ae cae Soe cin O24 gene oe 16°46 
Go eee ee RR es cy ee ee sm 4:24. 
eC ete cease 64 i One eae cy ato 
C?N?H508.,...... sodtvent 7 eared O00... £ 100°00 


It is distinguished from alloxan (x, 171) by the addition of C4H*,—According to 
Rochleder, it is C!2N2H’08, 


Decompositions. 1, The acid heated above its melting point, turns 
first yellow, then reddish-yellow, then brown (dissolving at that point 
with purple-red colour in water); gives off ammonia, an oil, and a crystalline 
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body; aud leaves a trace of charcoal. —2. By chlorine, it is converted 
into nitrothein (x, 483): 


[C°N2H°08 + 2Cl + 2HO = CN2H5O8 + 2CO? + 2HCI.] 


3. With hot nitric acid, it gives off red vapours and forms peculiar 
crystals. —4. From silver salts it reduces the metal in black flocks. — 
5. By ammonia, it is converted into a dark red body, Murexown. Hence 
in contact with air (containing ammonia), it assumes a rose-red, then a 
violet and ultimately a brown-red colour. When the acid slightly 
moistened is spread upon a dish, and exposed under a bell-jar to air in 
which ammoniacal vas is diffused by the presence of aqueous ammonia, 
then pressed between paper after it has acquired the brown-red colour, 
and dissolved in water at 90°, or in warm alcohol, it yields murexoin in 
scarlet four-sided prisms, which reflect light with golden-yellow colour 
from two of their faces, assume a golden lustre under the burnisher, do not 
give off any thing at 100° in vacuo, and in this state contain 43°30 p. c. C, 
27°50 N, 5°09 H, and 24:11 O: therefore = C*N°H*O* [7]; when 
heated, they partly volatilise undecomposed in violet vapours. The 
purple-red aqueous solution is not coloured violet by potash, but 
immediately decolorised. _ [If murexoin were = C*™N®H™O”, it would 
differ from the similar body murexide (x, 192) only by containing 
C®H® more]. — 6. With potash, soda, and baryta, amalic acid forms dark 
red compounds, which are tolerably stable when they contain excess of 
acid, but are decolorised when they contain more alkali, baryta then 
producing in the hot solution, a white gelatinous precipitate. —7. With 
ferrous salts mixed with alkali, the aqueous acid forms a dark indigo-coloured 
precipitate. (Rochleder). — 4 8. The acid heated with a concentrated 
solution of bisulphite of ammonia, yields a pale yellow solution, which 
becomes darker yellow at the boiling heat, but in a few minutes loses its 
colour, and solidifies in a pasty mass, in consequence of the formation 
of white, silky, needle-shaped crystals, consisting of the compound 
C”N4H¥O", Thiscompound, inthe moist state, soon acquires a rose-red 
colour by the action of the ammonia in the air. It is decomposed by 
heat, giving off a vapour which is partly colourless, partly purple. It 
dissolves readily in acids, but with difficulty or not at all, in other 
solvents. Its solution in hydrochloric acid does not precipitate bichloride 
of platinum, either alone, or on addition of alcohol or ether. The 
aqueous mixture of the two salts, decomposes however after some time, 
depositing a platinum-compound in light yellow crystals insoluble im 
alcohol and containing 58°77 p.c. platinum, which corresponds very 
nearly with Reiset’s compound N*?H°PiCl. (Rochleder & Schwarz, Wien. 
Akad. d. Wiss. 12, 190; J. pr. chem. 63, 129) 4. 


Combinations. .Amalic acid is insoluble in cold, sparingly soluble 
in hot water, and separates from the solution in flocks when cooled 
with agitation, but in larger erystals, when the solution is left at rest 
for some hours. 

It dissolves sparingly in boiling absolute aleohol. (Rochleder). 
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Primary-nucleus C#H*, 
Oxygen-nucleus CYH80°, 


Lactide. 
C??H808 —_ CYVHIO§, 07: 


Jun. Gay-Lussac & PELouge. (1833). Ann. Chim. Phys. 52, 410; 
also Ann. Pharm. 7, 43. 

Corriou. J. Pharm. 19, 373. — J. Scienc. Phys. 3, 421. 

Prtouze. WN. Ann. Chim. Phys. 18, 260; also Ann. Pharm. 58, 116. 

HNeELuaRDT. Ann. Pharm. 70, 2438. 


Sublimed Lactie acid, Anhydrous Lactic acid. 


Formation. By the dry distillation of lactic acid or rather of lactic 
anhydride (p. 479). 


Preparation. The buttery, white, bitter, acid sublimate obtained by 
the dry distillation of lactic acid, is pressed between paper and crystal- 
lised from boiling alcohol (Gay-Lussac & Pelouze), or from “ether 
according to Corriol.— 2. The entire distillate obtained by distilling lactic 
anhydride between 250° and 260°, is freed from aldehyde by heating it to 
100°; and the residue, which solidifies on cooling into a brownish crys- 
talline pulp, is washed on a filter with cold absolute alcohol (which 
dissolves ordinary lactic acid and citraconic acid) till it is decolorised, 
and left to crystallise from solution in the smallest possible quantity of 
absolute alcohol. The lactide which remains in the mother-liquor is lost as such, 
inasmuch as it is converted during the evaporation, into ordinary lactic acid, 
(Engelhardt.) 

White rhombic tables. (Gay-Lussac & Pelouze.) Large crystals, 
apparently belonging to the oblique prismatic system, having the habit 
of green vitriol, and breaking to pieces on drying. (Engelhardt.) Melts 
at 107° (Gay-Lussac & Pelouze), above 100°, and afterwards solidifies in 
the crystalline state at 74°. (Corriol.) Boils without decomposition at 
250°, giving off white pungent vapours (Gay-Lussac & Pelouze), and 
when not too strongly heated, may be sublimed without decomposition. 
(Corriol.) Sinters together at 120°, subliming at the same time very 
slowly, and fuses only at a higher temperature, at which also it sublimes 
more quickly, (Engelhardt.) Inodorous: tastes less sour than lactic 
acid. (Gay-Lussac & Pelouze.) It is tasteless at first, but soon takes up 
water and acquires a strongly acid flavour. (Engelhardt.) Neutral. 

(Pelouze. ) 


Crystals dried in vacuo. Engelhardt. 
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The same result had previously been obtained by Gay-Lussac & Pelouze, and again 
by Pelouze, 
28 2 
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Decompositions. 1, Lactide when suddenly heated suffers partial decom- 
position and assumes a yellow colour. (Corriol.) The products obtained 
at 250° are carbonic oxide, aldehyde, citraconic acid and lactide, the same 
therefore as from lactic anbydride. (Engelhardt).—2. The vapours 
evolved from boiling lactide are inflammable and burn with a blue flame. 
(Gay-Lussac & Pelouze.)—8. Lactide is not altered by immersion in cold 
oil of vitriol, but when heated in that liquid, it blackens and disappears, 
with evolution of sulphurous acid. (Corriol.)—- 4. It is converted, very 
slowly in damp air or in cold water, more quickly in hot water, but in 
any case less slowly than lactic anhydride [probably because it dissolves 
more easily], quickly also by aqueous alkalis (Pelouze), into ordinary 
lactic acid. (Gay-Lussac & Pelouze.) 


Combinations. lLactide dissolves in boiling water more abundantly 
than lactic anhydride, and on cooling — provided it has not been con- 
verted by continued boiling into lactic acid — separates out for the most 
part (Gay-Lussac & Pelouze), in needles. (Engelbardt.) 

It dissolyes readily in acetone. (Pelouze.) 


Citric Acid. 
C?H8O¥ = C?H80%,08. 


ScHEELE de succo citri. Opusc., 2, 181. 

Rerzius. Crell. V. Entd. 3, 198. 

Hermpsstapt. Phys. chem. Vers. 1, 207. 

Dize. J. de la Soc. des Pharmac. T. 1, Nr. 6, 42; also Scher. J. 2, 707; 
H1605A Ly .n0, ey oe 

Vauquetin. J. de la Soc. des Pharmac. T, 1, Nr. 10, 83; also, Scher. J, 
Pas A WAS CMI ete Feed hay os y's) 

Proust. Scher. J. 8, 618. 

Ricutrer. JV. Gegenst. 1, 59 and 129; 6, 63. 

BerzEuius. Gilb. 40, 248. — Ann. Chim. 94, 171. — Ann. Chim. Phys. 
67, 8038; also J. pr. chem. 14, 350.— Pogg. 27, 281; — Pogg. 
47, 809; also Ann. Chim. Phys. 70, 215; also Ann. Pharm. 30, 86; 
also J. pr. chem. 17, 177. — Jahrester. 21, 249. 

Ligsic. Ann. Pharm. 5, 184; 26,119 and 152; 26, 118 and 151; 
44, 57, 

Ropiquer. Ann. Chim. Phys. 65, 68; also Ann. Pharm. 25, 138; also 
J. pr. chem. 11, 66.— J. Pharm. 25, 77; also Ann. Pharm. 80, 229; 
also J. pr. chem. 17, 148. 

WackenrovEerR. JV. Br. Arch. 28, 266. * 

Marcuann. J. pr. chem. 28, 60. 

W. Hexvvr. Ann. Pharm. 47, 57. 

Canours. WV. Ann. Chim. Phys. 19, 488; also J. pr. chem. 41, 62 ; abstr. 
Compt. rend. 21, 814. 

L. Pepa. Ann. Pharm. 82,78; abstr. N. Ann. Chim. Phys. 385, 469.— 
Further, Ann. Pharm. 98, 67. 


Citronsdéiure, Acide citrigue. Discovered by Scheele in 1784. 


Sources. 1. In the free state,and mixed with little or no malic acid; 
in the fruit of Citrus medica, and Citrus Aurantium, of Prunus Padus, 
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Vaccinium Vitis Idea and Oxycoccos, of Rosa canina and Solanum Dule- 
amara (Scheele); also in the unripe fruit of Solanum Lycopensium 
(Bertagnini, Cimento, 2, 308).— 2. Mixed with an equal quantity of 
malic acid: ijn the fruits of Ribes Grossularia and rubrum, of Vacei- 
nium Myrtillus, Crateegus Aria, Prunus Cerasus, Fragaria vesca, Rubus 
Ideus and Chamemorus (Scheele); also of Sambucus racemosa. (Thi- 
bierge.) — 3. With malic and tartaric acids; in the mark of tamarinds 
(Vauquelin), and in the berries of the mountain-ash. (Liebig),—4. In 
the form of citrate of potash or lime: in the haulm of Aconitum Lycoc- 
tonum, Convallaria majalis, and multiflora, [satis tunctoria and Nicotiana 
Tabacum ; in the milky juice of Lactuca sativa and virosa ; in the fruits 
of LRibes Grossularia and Capsicum annuum, in the root of Asarum 
europeeum, and in the tubers of Helianthus tuberosus and Duhlia pinnata, 
in the bulbs of Al/iwm cepa, in the alburnum of Clematis Flammudla, and in 
the green walnuat-shell. — Citric acid is also found, free or combined; 
in mangold-wurzel (Michaelis, J. pr. chem. 54, 184), in coffee-berries, 
in madder-root, and in Calluna vulgaris (Rochleder, J. pr. chem. 55, 
385; 56, 93, 58, 189); in the haulm and root of Richardsonia scabra, 
(Rochleder & Willigk, J. pr. chem. 56,72); in the haulm of Asperula 
odorata (Schwartz, J. pr. chem. 55, 898); in the leaves of Physalis 
Alkekengt (Dessaignes & Chautard, V, J. Pharm. 21, 24), Rubia tinctorum 
and Ledum palustre (Willigk, Ann. Pharm. 82, 339; 84, 363); also in 
fir-needles. (Kawalier, Ann. Pharm. 88, 360.) 


Preparation. 1. Lemon juice is saturated with carbonate of lime, till 
it no longer reddens litmus; the liquid strained through linen; the citrate 
of lime which remains on the strainer washed with hot water, till the 
liquid runs through colourless; and digested with a quantity of oil of 
vitriol amounting to 60 per cent. of its weight in the dry state, diluted 
with eight times the quantity of water. The acid liquid filtered and 
evaporated yields the crystallised acid. (Scheele.) 

In English manufactories, 10 pts. of citrate of lime are decomposed 
by a cold mixture of 9 pts. oil of vitriol and 56 pts. water; the liquid 
filtered; the gypsum washed with cold water; the filtrate boiled over an 
open fire till it attains the specific gravity of 1:18, then evaporated to a 
syrup in flat vessels placed over the water-bath; and this syrup, as soon 
as it becomes covered with a saline film, immediately cooled down to the 
crystallising point, before the excess of sulphuric acid converts it more or 
less into a black mass. The crystals are purified by three or four recrys- 
tallisations, and the mother-liquor, after dilution with water, treated 
with carbonate of lime, like fresh lemon-juice. (Berzelius, Lehrb.) — 
Martius (Xastn. Arch. 10, 486) in order to obtain a colourless acid, first 
clarifies the lemon-juice by boiling with white of egg, whereby it is nearly 
decolorised. Dizé purifies the acid from gypsum by solution in aleohol.— 
Gay-Lussac and Thénard purify it from adhering sulphuric acid by a 
method similar to that adopted for the purification of oxalic acid 
(ix, 113), viz. by digesting it with oxide or citrate of lead, then filtering, 
and precipitating the dissolved lead by sulphuretted hydrogen. — If the 
liquid, in consequence of too little sulphuric acid having been used, 
contains acid citrate of lime, no crystallisation takes place. (Scheele).— 
2. Lemon-juice is neutralised with potash, and precipitated with neutral 
acetate of lead; the citrate of lead decomposed by long digestion with 
dilute sulphuric acid; the free sulphurie acid removed from the liquid by 
nitrate of baryta; and the filtrate evaporated to the crystallising point. 
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A similar process is adopted with currant-juice. (Richter). [But what 
becomes of the malic acid?] — 8. Tilloy (J Pharm. 13, 805; also NV. Tr. 16, 
2,193), presses bruised ripe currants, after the vinous fermentation is 
over; distils off the alcohol; saturates the acid of the residue with car- 
bonate of lime; decomposes the washed sediment with an excess of warm 
dilute sulphuric acid; again saturates the filtrate, which contains a 
certain quantity of malic acid in addition to the citric, with carbonate 
of lime, after evaporating it a little; once more decomposes the washed 
citrate of Jime with sulphuric acid; decolorises the filtrate with animal 
charcoal; filters, evaporates; filters from separated gypsum; and leaves 
the filtrate to crystallise at 25°. If the crystals are still coloured, the 
acid must be saturated a third time with carbonate of lime. 100 kilo- 
grammes of currants yield 10 litres of alcohol of 20° Bm. and 
1 kilogramme of citric acid; (compare Chevallier, J. Chim. méd., 3, 265.) 
By drying the hydrated crystals obtained by evaporation of the 
aqueous solution (or by cooling from a solution saturated while hot, 
according to Marchand), at 100° in the air (or at 16° in vacuo over 
chloride of calcium, according to Wackenroder, or over oil of vitriol, 
according to Marchand), the anhydrous acid is obtained. (Berzelius.) 


Properties. White effloresced crystals; inodorous, very sour, reddening 
litmus strongly. (Berzelius.) Transparent crystals, still retaining the 
form of the hydrated acid. (Marchand.) 


Crystals. ‘ Maren Ants Wackenroder Febal 
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a obtained by drying the bihydrated, 6 by drying the monohydrated acid in a cold 
dry vacuum; c by drying the bihydrate1 acid at 100°.—Berzelius regards hypothetically 
anhydrous citric acid = Ci as C4H?O*, and the dehydrated acid as C4H?01 + 2Aq, 
which multiplied by 3, likewise gives C?H°O* ; according to Liebig, Ci = C"?H*®O". 


Decompositions. 1. Monohydrated citric acid subjected at a gradually 
increasing temperature to dry distillation, fuses quietly at 150° (Robiquet); 
gives off at first carbonic acid and a.small quantity of carbonic oxide, 
afterwards only the former (Robiquet); and yields a distillate consisting 
at first of tolerably pure water (Cahours), then of acetone, the produc- 
tion of which by this decomposition was first observed by Boullay & 
Robiquet. (Cahours.) At 150°, it yields a few needles (perhaps of 
aconitic acid) which sublime .in the arch of the retort, and afterwards 
disappear (Robiquet); at 160, it exhibits an olive-green colour, and if 
covled at this stage, dissolves completely in a small quantity of ether, 
but erystallises after a few hours in the form of ordinary citric acid no 
longer soluble’ in ether. The quantity of citric acid which thus crys- 
tallises is greater as the fusion has been continued for a shorter time 
(Robiquet), Whereas, after a somewhat stronger fusion, the citric acid is 
for the most part converted into aconitic acid. (Dahlstrém.) At 175°, it 
yields first colourless, then pale yellow drops of oil, which are given off 
more abundantly at 195°, together with a small quantity of watery 

a’ 
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liquid, but at 210°, are free from watery liquid and almost colourless; at 
240° they pass over yellow. (Robiquet.) ‘ihe coloured thickish residue, 
heated to 170°, gives off a small quantity of colourless oil, and after it 
has assumed a transparent, hyacinth-red, aloe like aspect, and appears 
somewhat viscid after cooling, gives off at a higher temperature, a brown 
empyreumatic oil, in smoky vapours, and finally a soft yellow fatty 
substance, while charcoal remains behind. —The water and empyreu- 
matic-tasting oily distillates thus obtained increase continually in specific 
gravity (from 1:0555 to 1:300), and in amount of acid. The first 
contains acetone; the following portions, a continually increasing quantity 
of citraconic acid at first dissolved in water; while the last contains the 
same acid deprived of its water so far as to convert it into citraconic 
anhydride, mixed, towards the end of the distillation, with a continually 
increasing quantity of empyreumatic oil (black and pitchy according to 
Licbig) having a disagreeable taste and odour. (Robiquet.) 

Citric acid when heated for a comparatively short time, is converted 
into a brown deliquescent mass; but if the heat be continued, it becomes 
continually browner, gives off carbonic acid and carbonic oxide, and 
yields as distillates, first water, then, in white and ultimately in brown 
fumes, a colourless aqueous solution of citraconic acid (free from citric 
and acetic acid) and an oil which has a bituminous odour, a sharp sour 
taste, and settles down to the bottom of the watery liquid | citraconic 
anhydride with a small quantity of pitch], while a light and highly 
lustrous charcoal remains behind. (Lassaigne, dunn. Chim. Phys. 21, 
102),—The hydrated acid heated as quickly as the frothing allows, gives 
off water, then, in white fumes, acetone and carbonic oxide (the 
residue consisting of undecomposed citric acid, and matter which does not 
erystallise from water); then, while the fumes diminish and the carbonic 
oxide is continually more replaced by carbonic acid, a colourless, acid 
liquid, rich in acetone; and when drops of oil begin to pass over, the 
residue consists of aconitic acid mixed with a small quantity of citric 
acid, and exhibiting, when the distillation is continued, the decompo- 
sition described at page 404. (Crasso.) — By rapid distillation, no car- 
‘bonic oxide or acetic acid is obtained, both of these products however 
being formed by slow distillation. — According to Baup (Ann. Chim. 
Phys. 61, 182), the acid distillate consists of citraconic acid (x, 417); 
with a small quantity of itaconic acid (x, 424); according to Crasso, the 
proportion is the reverse of this; Liebig was unable to find any difference 
between the two acids. The dry distillation of pure citric acid begins 
only at 175° [2]; but the acid mixed with pumice-stone begins to distil 
at 155°, yielding carbonic acid gas free from carbonic oxide; and when 
mixed with spongy platinum, it begins to distil at 166°, and yields car- 
bonic acid mixed with only a very small quantity of carbonic oxide: 
Contact-action. (Reiset & Millon, VW. Ann. Chim. Phys. 9, 289).—The 
very small quantity of charcoal which citric acid leaves, appears even 
when the acid is distilled with the greatest care in vacuo. (Dumas, Aun. 
Chim. Phys. 52, 295.) The decompositions are perhaps : 


C2H804 — 2HO = CHO! (aconitic acid). 
C2HS8OMU — 2C0? - 2HO = C”H*OS (citraconic and itaconic acids). 
CYH8O4 - 4002 — 2CO — 2HO = CH*O? (acetone). 


2, Chlorine gas passed through the concentrated acid, which absorbs 
it slowly in the shade, more quickly in sunshine, very slowly precipitates 
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an oil, without evolution of carbonic acid. This oil, when rectified, is 
colourless; has a density of 1°75; boils at 200°; has a peculiar irritating 
odour, but does not attack the eyes; has a sweetish burning taste; 
reddens moist litmus paper after some time, and forms with water, a 
hydrate which crystallises in lamine at 6°. The oil is C®ClI®O%, and its 
hydrate is C®Cl®O*3Aq. [?] (Plantamour, Berz. Jahresber. 26, 428.) 
Stadeler (Chem. Gaz. 1853, 341) regards the oil as hexachlorinated 
acetone C°C]®O*, and the hydrate as C°Cl°O*,2Aq. According to Laurent 
the oil: is CMC}P°O¢ = for, 


CRHEO" + 12Cl = CYCINOA + GHO + 2HCl + 2C0", 


Chlorine gas acts but slowly on a concentrated solution of citrate of soda, 
even in sunshine, giving off carbonic acid, and a sweet ethereal odour, 
which at last becomes intolerably sharp, and precipitating from the 
turbid liquid, radiating crystals of monocitrate of soda and an oil. — 
1. This oil, distilled fractionally after washing with water, gives off 
chloroform at 60°, then at 189°, a peculiar oil, and at 200°, an oil which 
appears to be a mixture of the peculiar oil with that which is produced (as 
above described) from the free acid. — The peculiar oil, which may easily 
be freed from fumes of hydrochloric acid by leaving it over lime in vacuo, 
is colourless, thin, of sp. gr. 1°66, boils steadily at 190°, has an extremely, 
pungent odour, excites tears, has a burning taste, is insoluble in water, 
and = C°Cl*O? for C’CIO*]. Both the peculiar oil, and that which is 
obtained from the free acid, decompose with rise of temperature in contact 
with alcoholic potash, forming chloride of potassium, and afterwards 
bichloroxalate of potash, KO,C*Cl’O%, which crystallises in shining 
scales and dissolves readily in water (compare however x, 142). —2. The 
watery liquid separated from the oily mixture yields by distillation, 
chiefly elayl-oxalic acid, isomeric with succinic acid, whose silver salt is 
Ag0O,C*H?0® [ = C®H*Ag’08]. (Plantamour, Berz. Jahresber. 26, 428). 
Observations by Laurent (Compt. rend. 26, 36.) 


q. Dried citric acid in contact with pentachloride of phosphorus, 
becomes heated, and yields oxychlorocitric acid and oxychloride of 
phosphorus ; 


C2804 + PC? = CPHPONCE + PCO, 


If the mixture be heated, hydrochloric acid is evolved, and chloride of 
citryl appears to be formed ; 


C2H8ORCEP + 2PCE = C?H5O8Ci3 + 2PCO? + 3HCI. 


Lastly, if the heat be continued, the liquid assumes a deep cherry-red 
colour and then appears to contain chloride of aconityl : 


CYEFO8C]IS + PCI = C?H%06C + PCO? + 2HCI, 
(Pebal, Ann. Pharm. 98, 76.) 4%. 


8. Bromine gradually added to a concentrated aqueous solution of 
citrate of potash (soda, or baryta), till the effervescence arising from 
escape of pure carbonic acid ceases, dissolves rapidly, with rise of tem- 
perature, and forms a red liquid, from which, after the excess of bromine 
has been removed by water, dilute potash cautiously added, throws down 
a colourless oily mixture of bromoform (vii, 839), bromoxaform (ix, 190), 
and a small quantity of a third substance, while bromide of potassium 
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remains in solution. Citrate of ammonia treated with bromine also 
produces a large quantity of carbonic acid, but not a trace of oil. 
(Cahours. ) 

4, Aqueous todic acid boiled for several hours with citric acid, converts 
part of the carbon by oxidation into carbonic acid. (Millon, Compt. 
pen dweld,- 27 le) 

5. Citric acid treated with 3 pts, of nitric acid yields 4 pt. of oxalic 
acid, but only at the boiling heat and very slowly; with 5 pts. of nitric 
acid, 4; and with 10 pts., no oxalic but only acetic acid. (Westrumb.) 

6. Pulverised dry citric acid dissolves in 12 pts. of cold oid of vitriol, 
forming a colourless liquid, which, between 25° and 30°, gives off carbonic 
oxide in very small bubbles, and mixed with a very small quantity of 
earburetted hydrogen; then from 40° upwards, carbonic oxide with a 
continually increasing proportion of carbonic acid, which from 75° 
upwards, completely replaces the carbonic oxide, but is not mixed with 
sulpburous acid till the temperature rises to 100°. At 100°, the liquid, 
which was before pale yellow, acquires a reddish colour; has suffered a 
loss of weight amounting to between 53 and 55 percent. of the dry acid; 
gives off when mixed with water an odour of acetone (likewise observed 
by Gerhardt, Compt. rend. 17, 814); yields, when saturated with car- 
bonate of soda, a very scanty, brown, friable, resinous precipitate 
(which dissolves, with rose-red colour, in alkalis and alcohol, and is the 
cause of the red colouring of the sulphuric acid liquid); and when 
filtered therefrom and evaporated, yields reddish crystals of Glauber’s 
salt, and a brown mother-liquor containing, in combination with soda, 
a brown viscid acid, which does not precipitate baryta and lime, and 
forms with them uncrystallisable salts. (Robiquet.) Citric acid exposed 
to a continually increasing heat in contact with excess of oil of vitriol, 
gives off a very large quantity of carbonic oxide. (Dumas.) 

7. Aqueous citrate of potash reduces gold from its hydrochloric acid 
solution, without formation of carbonic acid. (Pelletier.) — The aqueous 
acid treated with peroxide of manganese gives off carbonic acid. (Scheele.) 
—It reduces vanadic acid to vanadic oxide. (Berzelius.) It converts 
mercuric oxide, with brisk effervescence, into a solid mass which appears 
to contain acetic acid. (Vauquelin.) — Citric acid which has been kept 
for some time in a state of fusion, and then pulverised after cooling, 
becomes strongly incandescent, when quickly triturated with peroxide of 
lead at 23°; this effect is not produced by the bihydrated acid, even after 
it has effloresced. (R. Bottger, J. pr. Chem. 8, 477.) 

8. Citric acid fused with hydrate of potash forms oxalic acid. (Gay- 
Lussac.) It is then resolved into 1 At. oxalic acid and 2 At. acetic acid: 


CEHFO™ ee 2HO; = C#H70% +220 H40*, 


(Liebig, Ann. Pharm. 26, 158.) 

9. The dry acid heated with potassium or sodium, yields alkali and 
charcoal, without incandescence. (Gay-Lussac & Thénard.) 

10. A dilute aqueous solution of citric acid decomposes, even in close 
vessels, with formation of fungi. (Berzelius.) — Wittstein (V. Jahrb, 
Pharm, 2, 229) found the solution to keep for three years without altera- 
tion. —A supposed conversion of lemon-juice kept in bottles into tartaric acid is 
mentioned by Schlindler. (Repert. 31, 280.) — 4]. Clarified lemon-juice saturated 
with carbonate of lime, ferments, after standing for a day or two at a 
temperature between 30° and 35°, giving off carbonic acid and hydrogen 
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in variable proportions and forming acetic and butyric acids. The same 
effect takes place more quickly with unclarified lemon-juice neutralised 
with carbonate of lime, and still more quickly with pure citrate of lime, 
mixed with a small quantity of beer-yeast. (Personne, Compt. rend. 
36, 197.) — Crystallised citric acid made into a thin paste with carbonate 
of lime and water, mixed with a quantity of putrefying curd equal to 
4 the weight of the acid, and left in a bottle provided with a gas-delivery 
tube at a temperature varying from 27° to 88°, attained in three days a 

state of stinking putrefaction, which appeared to reach its maximum in 
ten days. The gas then evolved contained about 2 vol. carbonic acid to 
1 vol. hydrogen; at a later stage, the evolution of gas became weaker 
and the proportion of hydrogen greater; amounting at last to # of the 
volume of the gas. The products formed after 22 days contained no 
succinic acid, but propionic and acetic acids, which, when neutralised 
with bases, yielded aceto-propionates (ix,408.) In a second experiment, 
when citric acid was mixed up to the consistence of a thin paste, with 
carbonate of lime-water and ~ of its weight of putrefying curd, and the 
mixture left for three or four weeks at 38° in an open vessel, the only 
produst formed was acetic acid. (H. How, Chem. Soc. Qu. J. 5,1.) 4. 


Combinations. a. Mono-hydrated Ottric acid C’?H°O” [1]. — Water 
saturated at 100° with citric acid yields by slow cooling to 4°, trans- 
lucent crystals. (Berzelius.)— Wackenroder obtained by this process, 
sometimes no crystals, sometimes crystals having the form of the follow- 
ing hydrate; but Marchand, by boiling the solution till a crystalline 
crust began to form, and then cooling it, certainly obtained the crystals 
C?H°0", which likewise belonged to the right prismatic system, Jike the 
crystals of C’H™O"', but yet, according to G. Rose, exhibited a dif- 
ferent form. — The powder of the crystals, after drying in the air at 
16°, does not give off any thing at 100°, and melts quietly at a stronger 
Hens forming a transparent colourless liquid, which solidifies into a glass 
on cooling. When dried with oxide of lead, it gives off 14 per cent. of 
water. (Berzelius.) [As the lead-salt retains 1 At. water, the calcula- 
tion is 201 : 27=100: 13:42]. The crystals left in a cold vacuum, give 
off, without turbidity, from 2:2 to 2°3 per cent. of water, so that C’H*O"! 
remains ; and an eqnal quantity when exposed to dry air, or evaporated 
with oxide of lead and water, or when dried for a short time at 100°. 
(Marchand.) 


Crystals. Marchand. 
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b. Bihydrated Citric acid, C¥H™"O' [1].—The commercial acid. — 
Crystallizes by spontaneous evaporation of the aqueous solution (between 
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16° and 80° according to Wackenroder) in large transparent colourless 
prisms. (Berzelius.) Prisms belonging to the right prismatic system. 
(Fig. 79.) Cleavage parallel to uw and t; w:%u=101° 80; w:t= 
129° .15'; afiy% =a lés 28; n:n= 1949 45); viy below= 11]? 50's 
$:@ = 139° 45); #:4= 121° 15!; 4:¢= 117° 30!. —(Brooke, Ann. Phi, 
22, 119; compare Wackenroder, J. pr. Chem. 23, 206; also Heusser, 
Pogg. §8, 127.) —Sp. gr. 1617. (Richter.) — The crystals effloresce in 
the air between 28° and 50°. (Berzelius.) When perfectly dried in 
vacuo over chloride of calcium at 40°, they remain quite clear. (Wacken- 
roder.) Their powder dried for 24 hours, first at 40° and at last gradu- 
ally at 100°, in contact with the air, gives off 8°5 per cent. of water, 
and appears tumefied. When directly heated to 100°, it suffers the 
same loss, aud appears fused and translucent in the middle; when eva- 
porated with oxide of lead, it gives off I7 p.c. (17:03 p. ec. according 
to Marchand,) [4 At.] water. (Berzelius.) When dried in vacuo over 
oil of vitriol at ordinary temperatures, it gives off 8°38 per cent. of 
water. (Marchand.) 


Crystals. Prout. stn: , 
4 G.. 2andnteds Fe itn 04-29) 4 PO42Z8) oe BBO) ae. 4°02 
ee a ee OP re 42576 Bt, SA Gos ik (a8 44a 4:67 
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a. Commercial acid, after its powder has been strongly pressed between bibulous 
paper; 4. The same from solution in water by evaporation below 50°, recrystallised and 
pressed. 


The acid pulverised and dried in the air at 30°, gives off 7:2 p.c. 
water, when gradually heated in the air to about 109°; it is then baked to- 
gether but not melted; fuses completely at 153°, with formation of bubbles 
and loss of 2°4 per cent. not of water but of volatile acids (and acetone), 
and after cooling yields an amber-coloured, hard, inflated glass. — The 
crystals when completely dried in the air at a moderate heat, appear dull 
on the surface, and give off a trace of water when melted, that is to say 
above 120°; they reabsorb their water in cold air. — The undried crystals 
melt very easily, often below 100°, forming a transparent colourless 
liquid, which remains soft after cooling, and crystallises at 16° after some 
hours in a partly laminar, partly fibrous mass (whereas the dried acid, 
when cooled after fusion, is tolerably hard and brittle, but somewhat 
inflated and yellowish); it begins to boil at 150°, the ebullition increasing 
up to 170°, at which temperature the acid completely loses its water and 
becomes lemon-yellow; then between 180° and 190”, it gives off yas with 
violence, assumes a brownish-yellow colour, and on cooling yields a 
clear viscid mass, on which, when exposed to the air for a few days, 
needles (probably of aconitic acid) are produced. From all this it may 
be concluded that crystallised citric acid neyer contains combined water, 
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but is anhydrous, and contains water [or mother-liquor] mechanically 
enclosed within it, which water it absorbs again when exposed to the air 
after drying. (Wackenroder.) — This view does not perhaps appear quite 
consistent with the constant composition of the bihydrated acid; but on 
the other hand it is strongly corroborated by the fact that both kinds of 
crystals, when left in a cold dry space either exhausted or filled with air, 
give off the whole of their water without becoming turbid. ‘The crystals, 
according as they are more or less quickly formed, may have more or less 
liquid mechanically enclosed within them, so that they sometimes appear 
to contain | At. sometimes 2 At. of chemically combined water. That 
Berzelius did not obtain any more water at 100° from the monohydrated 
crystals, after their powder had been dried in the air at 16° (whereas, 
accord to Marchand, the crystals give off 2°2 p.c. in a cold vacuuin) may 
perhaps be explained by supposing that they had already lost the whcle 
of their water by exposure to the air at 16°. Berzelius was led by this 
experiment to suppose that the crystals C’H°O” do not give off any 
water at 100°, and that Gmelin must have had these crystals before him 
when he remarked (Handé. Ausg. 3, ii, 86), that “the crystallised acid 
exposed for several days to the heat of the water-bath, does not suffer any 
loss of weight or become turbid, and should perhaps, like crystallised 
tartaric acid, be regarded as anhydrous;’—whereas the acid which the 
author examined with respect to its amount of water, was commercial 
acid which had been kept for several years in a loosely-stoppered bottle, 
and had there perhaps become thoroughly dry. The crystallised acid is 
probably therefore anhydrous, but contains mechanically enclosed mother- 
liquor, which it loses even by exposure to cold dry air, but forms with 
it when heated to fusion,—which takes place the more easily as the 
crystals contain more mother-liquor,—a compound which retains its 
water with greater force. 

c. Aqueous Citric acid. — The acid deliquesces completely in very 
damp air. (Wackenroder.) It dissolves in ¢ pt. of cold, in } pt. of hot 
water (Vauquelin), producing fall of temperature (Dizé) and forming a 
syrup. 

: 100 pts. of solution contain of crystalline acid, according to 
Richter : 


Sp. gr. Acid. Sp. gr. Acid. Sp. gr. Acid. Sp. gf. Acid. 
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The Citrates are divided, since citric acid is a tribasic acid, into t77- 
basic (neutral) C”’H°M*°O"™, dibasic, C’?H®M?0*™, and monobasic C“H7MO¥%, 
Berzelius regards the hypothetical anhydrous acid as C*H204, so that, according to him, 
the tribasic salts are MO, C*H*04 (or multiplied by 3, =3(MO, C4H?04) = CEHEMSOEy: 
but as he found in 1832, that these three-atom salts, when dried at a high temperature 
(from 100° to 190°, according to the salt), lose another atom of water, and are reduced 
to C2H>M%O7 he subsequently supposed that in drying, 3 of the citric acid is converted 
into 1 At. of hypothetical anhydrous aconitic acid, which he regarded as C4HO%, so that 
the highly dried salt would be a mixture of 1] At. aconitate and 2 At. citrate; and 
lastly, as the salt thus dried redissolves in water as an ordinary citrate, he was obliged 
to assume, that aconitic acid, in presence of citrates, takes up another atom of water, 
and is reconverted into citric acid, whereas there is no known instance of the conversion 
of actual aconitates into citrates by the action of water. These difficulties were com- 
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pletely removed by Liebig’s demonstration, in 1837, of the tribasic nature of citric 
acid, fixing the atom at C’H8O'.— The citrates decompose at 230° and 
upwards. (Berzelius.) When subjected to dry distillation, they froth up, 
give off empyreumatic acid, and leave a large quantity of charcoal. 
(Vauquelin.) — When heated with oil of vitriol, they give off carbonic 
oxide and acetic acid. (Liebig, Pogg, 28, 199.) — Their aqueous solution 
decomposes by keeping, with furmation of mucous flakes. The saturated 
aqueous solution of citrate of ammonia or potash, mixed with citric or 
any other acid, yields a non-crystalline precipitate; the solution of citrate 
of ammonia, potash, or soda, mixed with lime-salts and heated, yields a 
copious precipitate soluble in a large quantity of water, as well as in 
acetic acid. (Vauquelin.) Many citrates obtained by precipitation dis- 
solve in aqueous solutions of the alkaline citrates, and the lead-precipitate, 
after washing, dissolves in ammonia. (Berzelius.) 


Citrate of ammonia.—a. Tribasic.—The boiling alcoholic solution 
of the acid, neutralised with ammonia, becomes turbid on cooling, and 
deposits the salt in oily drops which do not erystallise. (Heldt.) 

b. Bibasic.—The acid neutralised with ammonia yields by hot 
evaporation, as well as by spontaneous evaporation, with loss of part of 
the ammonia, rhombic prisms, which taste pleasantly acid, and afterwards 
bitter and cooling; do not lose weight at 100; become moist by contact 
with the air; and separate on cooling from a boiling alcoholic solution in 
oily drops. (Heldt.) Deliquescent prisms, which give off ammonia at a 
high temperature. (Scheele.) The same crystals are obtained by 
evaporating the solution of the neutral citrate mixed with half as much 
citric acid as it already contains. (J. C. Heusser, Pogg. 88, 121. 
See also this paper for the crystalline form.) 


eo 
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Monobasic. C“H'(N H*‘)O™. — A solution of citric acid neutralised with 
ammonia, and then mixed with twice as much citric acid as it already 
contains, yields this salt by spontaneous evaporation, in doubly oblique 
prismatic crystals. (Heusser. ) Heldt did not succeed in preparing the mono- 
basic salt.—Heusser, by mixing a solution of citric acid neutralised with carbonate of 
ammonia, with a quantity of citric acid equal to that which it already contained, 


obtained by spontaneous evaporation, doubly oblique prismatic crystals, to which he 
assigns the formula NH?0,C*H?0%, 


Citrate of potash. — a. Tribasic. — The aqueous acid neutralised with 
carbonate of potash yields by spontaneous evaporation, transparent, 
colourless needles, united in stellate groups; they have an alkaline taste, 
give off 5:7 p.c. (2 At.) water at 200°, and 8:2 p.c. at 230°, decomposing 
however partially and assuming a yellowish brown colour. The salt 
deliquesces readily on exposure to the air; it is insoluble in absolute 
alcohol, but forms with hydrated alcohol, an aqueous solution above which 
is a layer of dehydrated alcohol, (Heldt.) 
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Crystals. 
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6. Bibasic.— A solution of 2 pts. of the acid, exactly neutralised 
with carbonate of potash, yields, when mixed with 1 pt. more of the 
acid, and then left to evaporate, an amorphous crust having a secur taste, 


and behaving with alcohol like the salt a (Heldt). 


Crystals belonging to 


the oblique prismatic system. (Heusser.) 
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c. Monobasic.—1 pt. of the acid is exactly neutralised with carbonate 
of potash, 1 pt. [2 pts.?] of the acid added, and the solution left to 


evaporate at 40°. 
having an agreeably sour taste. 


Large, transparent prisms, permanent in the air, and 
They melt in their water of crystallisa- 


tion at 100°, ultimately giving off 13°81 p.c. (4 At.) water and forming 
a gummy liquid, which, on cooling, solidifies completely into a concentric 
radiated mass of needle-shaped crystals, consisting of C’H’KO™, and 


decomposes at 150°. 


The salt dissolves slightly in boiling alcohol, and 


crystallises therefrom on cooling. (Heldt.) 


Crystals. 
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Citrate of potash and ammonia. — An aqueous solution of bibasic 
citrate of potash, mixed with excess of ammonia and evaporated, yields 
transparent, quickly deliquescing prisms united in radiated groups. 


(Heldt.) 
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Heldt prefers the formula 3K0,Ci + 2NH‘O,HO,Ci. 
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Citrate of soda.—a. Tribasic. — Crystallises from the syrupy solution 
by spontaneous evaporation in large opaque, rhombic prisms, which 
quickly etHoresce, and are sparingly soluble in alcohol. (Heldt.) [For the 
crystalline form vid. Heusser, Pogg. 88, 121; also Schabus, Jahresber, 1854, 402. ] 
The crystals have an agreeable saline taste, are permanent in the air, give 
off 17:5 p.c. [7 At.] water at 100° in a current of air, merely becoming 
translucent [and are reduced to C*H*Na%0"*]; but from 190° to 200°, they 
give off 12°32 [4 At.] more (or 10°15 p. c. more of the weight of the fresh 
crystals ; Heldt also estimates the loss which the crystals undergo at 200°, 
at 27-8 per cent.) and become opaque and milk-white [reduced to 
C”H*Na0™], but dissolve in water in the form of the preceding salt. 
When the dry salt is dissolved in alcohol, only a trace of a salt remains 
behind, which appears to be aconitate of soda. (Berzelius.) — The erys- 
tals dissolve in 12 pts. of cold water (Vauquelin) and sparingly in 
alcohol. (Heldt.) 


Dried at 200°. 


; bk eee rere eer Cees ery TEE ~ Botte 27°84 
Sy He tienen Meace ccs BO) Spel sa 1:93 
S.NaQ  sssasaasitis..< 93°6 36°20 
LYON asexechcs santa es S8°O on ssspecapysasss 34:03 
CHTENa OU, 2S Gis wiesiccisesvas 100:00 
Crystals. Heldt. 
12 ©) ape nuns. dens 72°08 93 BOS Bsns 20°34 
ie: Gwen hy or 16°0 BAT. svazeess 5°35 
Bb NAG) 5 snsareapiacteaat 93°6 26°18 
ND ccs cee s srespa ts sanahs Sas 176°0 49°22 


b. Bibasic. — When 2 pts. of the acid neutralised with soda are mixed 
with 1 pt. more of the acid, and the solution left to evaporate, it is 
almost wholly converted into needles having an agreeably sour taste and 
permanent iu the air. (Berzelius.) The needles are transparent, and 
grouped in stars. (Heldt.) 


Crystals. Held. 
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C2 H®Na’O4",+2Aq .... 2544 .... 10000 ........ 100°00 


c, Monobasic. —The solution left to evaporate in a warm place 
becomes gummy and then crystallises completely in transparent needles 
grouped in stars. (Heldt.) — Berzelius, by evaporating 1 pt. of the acid 
neutralised with soda with 1 pt. more of the acid (in which case, according 
to Berzelius’s view, 2 At. of the acid were mixed with 1 At. soda, but 
according to the view here adopted, 2 At. acid with 3 At. soda), obtained 
a transparent gum which ultimately became crystalline. 
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Needles. Heldt. 
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Citrate of Soda and Ammonia. — Crystalline crust. (Heldt.) 


Citrate of Soda and Potash.— Aqueous bibasic citrate of soda nea- 
tralised with potash, yields, by spontaneous evaporation, separate crystals 
of tribasic citrate of soda, and tribasic citrate of potash. But a solution 
of the two salts in equal numbers of atoms yields, after a few days, stel- 
late groups of silky needles of the double salt, which contain 21°77 p.c. C 
and 3°43 H, and after drying at 200°, at which temperature they give off 
17°28 per cent. of water, they contain 26:00 C and 1:90 H; their residue 
dried at 200° leaves, when ignited, 64°31 p.c. carbonate of potash and 
soda. Therefore perhaps C?H°>K°0™“,C”’H°Na’0"“+13Aq. (Heldt.) 


Citrate of Inthia. — a. Tribasic: — Amorphous, limpid, hard mass. — 
b. Acid. — Not crystallisable. (Berzelius.) 


Citrate of Baryta. — a. Tribasic.—1. The acid added to an excess 
of baryta-water throws down flakes, which become somewhat crystalline 
when heated. (Heldt.) —If the mixture contained rather too much acid, 
the excess goes into the precipitate, which however may be rendered 
neutral by digestion with baryta-water. (Berzelius.) ~ The salt dried in 
the air at 16°, gives off at 100° about half its water, at 150° in a current 
of air, nearly the whole, viz. 11:96 p.c. [6 At.], and at 190° in a current 
of air, the whole, viz. 13:9 p.c. [7 At.]. When covered with water and 
dried at a temperature somewhat above 100°, it recovers the weight of 
88:04 p.c. (Berzelius.) — The salt precipitated either cold or hot, 
according to (2), and dried cold over oil of vitriol, gives off at 200°, 
13°‘7 p.c. of water. (Heldt.) White powder, which dissolves very 
sparingly in water, readily in citric acid. (Scheele, Vauquelin.) The salt 
precipitated in the cold dissolves in water; but the salt precipitated from 
a hot solution, though it differs from the former only by containing a 
smaller quantity of water, is nearly or quite insoluble. (Liebig.) 


Dried at 200°. 
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b. With 5 At. base to 2 At. acid. — 1. A hot aqueous solution of citric 
acid is completely saturated with the salt a, diluted with cold water, 
filtered from undissolved salt a, and evaporated. (Berzelius, Heldt.) — 
2. Acetate of baryta is added to a boiling solution of citric acid, as long 
as the precipitate redissolves, and the filtrate evaporated, whereupon the 
salt which crystallises on the surface falls to the bottom. (Berzelius.) — 
The salt a is added to a boiling transparent mixture of citric acid and 
chloride of barium, as long as the resulting precipitate redissolves, and 
the solution left to crystallise by cooling. (Berzelius, Heldt.) — The white 
crystalline powder thus formed, gives off at 100° only a little hygro- 
scopic water, and then contains 49°28 p. ¢. baryta. (Berzelius.) It gives 
off but little water at 100°, but 7°75 p. c. at 160°, and decomposes at 190°. 
(Heldt.) 


Dried at 160. 
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¢. Monobasic ?— The mother-liquor which remains in the preparation 
(1) of salt 5 leaves, when evaporated, a transparent gum (with a few 
crystalline points, according to Heldt), which tastes like cream of tartar, 
and dissolves readily in water; its solution in ammonia deposits on 
evaporation, iridescent scales of a salt containing ammonia and baryta. 
(Berzelius.) 

As citrate of soda forms a precipitate only with a large quantity of 
chloride of barium, unless the liquid is heated, it follows that citrate of 
baryta must be soluble in a cold solution of citrate of soda. — Bibasic or 
monobasic citrate of potash or soda neutralised with baryta-water remains 
clear at first, but becomes turbid in a few minutes and deposits citrate of 


baryta. (Heldt.) 


Citrate of Strontia. —a. Tribasic. — Strontia-water is precipitated by 
citric acid, or by a soluble alkaline citrate, in thick white flakes, which 
do not become crystalline when heated; give off, after drying in the air, 
12-2 p.c. (5 At.) water at 210°, dissolve readily in hydrochloric and 
sparingly in acetic acid, and are precipitated therefrom by ammonia 


on boiling. (Heldt.) 
Dried at 210. 
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Dried cold over oil of vitriol. Heldt. 
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b. Bibasic. — The aqueous acid digested with excess of the salt a, 
and evaporated after filtration, deposits thin, nacreous, crystalline crusts, 
which, when freed from excess of acid by washing with alcohol, taste 
neutral, are permanent, give off 8°6 p. c. at 200°, with incipient decom- 
position, and are insoluble in alcohol. (Heldt.) 


Crystalline crust. Heldt. 
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Citrate of Lime.—Tribasic.—Citric acid added to an excess of cold lime- 
water, forms a precipitate only when the solution is nearly saturated, but in 
presence of a larger quantity of water, only at a boiling heat, and the finely 
divided crystalline precipitate partially redissolves as the liquid cools. 
(Heldt.) Tribasic citrate of soda forms with chloride of calcium, a 
precipitate which dissolves in excess of either of the salts, and is depo- 
sited again on evaporating the solution in excess of chloride of calcium. 
(Berzelius.) The mixture containing excess of chloride of calcium, 
deposits the whole of the citrate of lime in the crystalline form when 
boiled; and on being mixed with an additional quantity of citrate of 
soda and stirred, it suddenly solidifies in the form of a white magma, 
which becomes crystalline when boiled. (Heldt.) The dilute mixture of 
the two salts deposits a portion of the citrate of lime in a few weeks, at 
ordinary temperatures; but on boiling, it immediately deposits the whole, 
and the salt thus separated does not redissolve on cooling. (H. Rose, 
Pogg. 9, 31.)—The salt dissolves more readily in cold than in hot 
water, so that the cold solution becomes turbid when boiled. (Heldt.) 
The salt precipitated from a cold solution dissolves in cold water; but the 
salt precipitated from a hot solution, which contains less water than the 
former, is insoluble or nearly so. (Liebig.) The salt dissolves readily in 
hydrochloric and acetic acid, from which it is precipitated by ammonia 
only at the boiling heat. The salt dried over oil of vitriol in contact 
with the air, gives off 12°62 p. c. [4 At.] water at 200°. (Heldt.) — The 
white powder, which turns litmus blue, putrefies if exposed to the sun 
in the moist state, giving off hydrogen and carbonic acid, and being 
converted into carbonate of lime. [For the decomposition in contact with 
putrefying curd, see page 442. | ‘ 


Dried at 100°. Berzelius. 
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C2H5Ca8OU + Ag... 258... 100°00 
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Air-dried. Heldt. 
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CPH5CaOM + 4Aq 285 .... 10000 


Gay-Lussac & Thénard found in the salt-dried at 100°, 23°27 p.c. C, 4°36 H 
31°17 CaO, and 41°20 O. i all 


b. Bibasic. — The solution of the salt a in warm citric acid deposits 
by evaporation, shining lamine, which taste neutral after washing with 
alcohol, and after drying in the air, give off 7:3 p. ¢. (2 At.) water at 


150°, (Heldt.) The laminz, when washed with water,leave a salt similar in compo- 


sition to the baryta-salt 4, which no longer dissolves in warm citric acid, and gives off 
about half its water at 100°. (Berzelius.) , 


Air-dried crystals. Heldt. 
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~¢ Monobasic. — The solution of the salt @ in excess of acid, leaves on 
evaporation, a transparent colourless gum, which, when further evapo- 
rated, becomes opaquely white and crystalline. (Berzelius.) 
The citrates of baryta, strontia, and lime ignited in close vessels, 
leave pyrophoric residues. (Bottger, Beitrdge, 2, 44.) 
The reaction of lime-water with tribasic or bibasic citrate of potash 
or soda, is the same as that of baryta-water. (Heldt, p. 448.) 


Citrate of Magnesia, —a. Tribasic.—1. The acid fully saturated 
with carbonate of magnesia, deposits in the course of 48 hours, a portion 
of the salt in the form of a loose powder. (Richter.) The clear saturated 
solution exposed to a winter temperature, after evaporation, solidifies in 
a thick magma, (if it has been made with concentrated acid, it solidifies 
into a hard mass, even without evaporation, according to Delabarre,) and 
likewise deposits the salt on addition of alcohol. ‘The salt thus preci- 
pitated dries up in the air, toa hard pulverulent crust, which gives off 
32°0 p.c. (138 At.) water at 150° and 35°43 p. c. (14 At.) at 210°. 
Crystalline crusts of the same composition are deposited, when a solution 
not quite saturated with magnesia is evaporated at 50°. (Heldt.) Less 
bitter than other magnesia salts. (Delabarre, V. J. Pharm. 11, 431.) — 
2. Tribasic citrate of soda mixed with sulphate of magnesia throws 
down a white powder (Delabarre); it does not form a precipitate, even 
when the solutions are highly concentrated. (Heldt.) — [Respecting the pre- 
paration of citrate of magnesia see also Wittstein, (Pharm. Centr. 1854, a4 
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Air-cried crusts. Heldt. 
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b. Bibasic. Gummy mass. (Heldt.) An aqueous solution of bibasic 
citrate of soda saturated with magnesia, is neutral and yields small crys- 
talline scales when evaporated by heat. (Heldt.) 


Cerous Citrate. — Alkaline citrates, but not the free acid, throw 
down from cerous salts a white powder, insoluble in water. Its solution 
in citric acid leaves when evaporated, a gum from which alcohol extracts 
the acid, till a neutral salt is left. (Berzelius.) 


Citrate of Yttria. — Tribasic. — Tribasic citrate of soda’ forms with 
neutral yttria-salts, a white precipitate, soluble in excess of the yttria 
salt ; this precipitate, after drying in the air, gives off 8°36 p. c. water 
even below 100°. Its solution in ammonia leaves when evaporated a 
gum, which dissolves readily in water, does not contain ammonia, and 
contains the same quantity of yttria as the precipitate. (Berlin.) 

b. Bibasic. — The solution of a in citric acid leaves a gum, which 
remains transparent even after thorough drying. (Berlin.) 


Citrate of Yttria and Soda. — Citrate of yttria dissolves abundantly 
in aqueous citrate of soda. The solution when evaporated, leaves a 
gum which dissolves readily in water; it is not precipitated by ammonia, 
potash, soda, carbonate of soda, or oxalate of ammonia, but yields a 
precipitate with acid oxalate of potash. (Berlin.) 


Citrate of Glucina. — Soluble gum. (Vauquelin.) 


Citrate of Alumina, — Insoluble powder when it contains excess of 
alumina; soluble gum, when the acid is in excess. (Richter.) 


Citrate of Thorina. — When hydrate of thorina is digested with 
citric acid, a neutral salt is formed, which remains undissolved in white 
flakes; and a solution of the acid salt, which, without yielding crystals, 
dries up to sour-tasting syrup. Both salts dissolve readily in alcohol, and 
then yield by evaporation a transparent gum, soluble in water. (Berzelius.) 


Citrate of Zirconia. — Soluble, inasmuch as alkaline citrates do not 
precipitate zirconia-salts. (Berzelius.) 


Recently precipitated hydrate of tantalic acid dissolves in citric acid, according to 
Wollaston; but, according to Gahn, Berzelius & Eggertz, it is nearly if not quite 
insoluble in that acid. 


Vanadic Citrate. —'The blue solution dries up to a bluish black amor- 
phous mass, which redissolyes slowly in cold water, forming a dark blue 
solution, and forms with ammonia a dark brownish-yellow solution, 
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which, when exposed to the air, is quickly decolorised, in consequence 
of the formation of vanadic acid. (Berzelius.) 


Chromous Citrate. — Protochloride of chromium forms with tribasic 
citrate of soda, a violet-red precipitate, which dissolves slowly in the 
cold, more quickly when heated, forming a dark green liquid. (Moberg, 
J. pr. chem. 44, 330.) 


Chromic Citrate. —The aqueous solution, which exhibits a reddish 
colour by transmitted light, yields pale green crystals by evaporation. 
(Brandenburg.) The evaporated mass splits up into thin sticks. (Hayes.) 

Bichromate of potash treated with citric acid yields chromocitrate of 
potash, C?HS,Cr’030"+KO0+3H0, [ = C?HCr0*)KO! + 3 Aa], 
in which the potash may be replaced by other bases. (Malaguti, Compt. 
rend. 16, 457.) 


Uranie Citrate. — Very pale yellow, slightly soluble in water. 
(Richter. ) 


Manganous Citrate. — Bibasic.— Carbonate of manganese digested 
with a slight excess of the acid, yields a solution which deposits by 
evaporation, a white, heavy, tasteless crystalline powder. The air-dried 
salt remains unaltered at 150°, but gives off 6°86 p.c. (2 At.) water at 
220°. Itis insoluble in water, dissolves readily in hydrochloric, sparingly 
in acetic acid. Its solution in bibasic citrate of soda dries up to a gum. 


(Heldt.) 


Air-dried. Heldt. 
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Potassio-antimonic Citrate. —1 pt. of citric acid is neutralised with 
potash, 1 pt. more of the acid added, the mixture boiled for some time 
with teroxide of antimony, and the filtrate left to crystallise. White, 
shining, very hard prisms grouped in tufts. They give off 6°69 p.c. 
(5 At.) water at 190°. The aqueous solution of the salt is not readily 
decomposed by acids; with nitrate of silver, it forms a precipitate, in 
which the potash is replaced by oxide of silver; it contains however 
1 At. acid and 2 At. oxide of silver to 1 At. antimonic oxide. (Thaulow, 
Ann. Pharm. 27, 834.) 


Dried at 190°. Thaulow. 
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ai 4 Air-dried crystals. Thaulow. 
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Telluric Citrate. —The solution of hydrated telluric oxide in the acid 
yields by spontaneous evaporation, large transparent, colourless prisms, 
easily soluble in water. (Berzelius.) 


Citrate of Zinc. — Tribasic. — Precipitated on saturating the dilute 
acid with the metal, the oxide or the carbonate, and evaporating by heat, 
as a white, heavy, crystalline granular powder (Scheele, Heldt), or in 
small shining tables having a harsh metallic taste. (Vauquelin.) The salt 
does not lose weight at 100° (Heldt); when ignited in a close vessel, it 
leaves a pitch-black powder, which burns in the air with a glimmering 
light, when touched by burning tinder (Béttger); it dissolves in 100° pts. 
of cold and inasmaller quantity of hot water (Vauquelin) forming a 
liquid which is precipitated by sulphuretted hydrogen. (Heldt.) 


Dried at 100°. Heldt. 
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6. 5 At. Base to 2 At. Acid. — The aqueous solution of the salt a, 
mixed with a small quantity of citric acid, deposits transparent crystals 
when evaporated at a gentle heat. (Heldt.) 


Air-dried crystals. Heldt. 
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Bibasic citrate of soda dissolves carbonate of zinc, forming a neutral 
liquid, which when left to evaporate, is completely converted into small 
shining crystalline laminw, permanent in the air. (Heldt.) — The 
hydrate precipitated from sulphate of zinc by ammonia dissolves in 
aqueous terbasic citrate of potash, forming an alkaline liquid. (Schmidt, 
Mag. Pharm. 13, 68.) 


Citrate of Cadmium.—The aqueous acid dissolves the metal sparingly, 
the carbonate readily. White granular powder nearly insoluble in water. 
(Stromeyer.) 
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Citrate of Lead. — a. Sexbasic. — The salt d, pressed after precipi- 
tation, but still moist, is digested for 12 hours with basic acetate of lead, 
the powder washed with water, after the liquid has been decanted, and 
dried at 100° in a current of air (Berzelius); or in cold air over oil of 


vitriol. (Heldt.) White, non-crystalline powder, insoluble in water, 
(Heldt.) 


Dried. Berzelius. Heldt. 
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b. Quintobasic. — Obtained by digesting the salt d with ammonia, 
out of contact with the air. White, bulky powder, insoluble in water. 
After drying in cold air over oil of vitriol, it gives off 3°37 p.c, (3 At.) 
water at 100°. (Heldt.) ; 


Heldt 

UD Cee et cau rdernernet ess 12 Uikotelee aaanadoer 9°52 
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ce. Quadrobasic. — The moist salt d is digested for 24 hours in a close 
vessel at 60°, with water containing a small quantity of ammonia 
(a larger quantity would dissolve the whole) and the powder dried at 
100° in dry air, after the liquid, which contains an ammoniacal double 
salt, has been decanted. It contains 71°33 p.c¢. oxide of lead. (Ber- 
zelius. ) 

d. Tribasic. 1. Aqueous neutral acetate of lead in excess is preci- 
pitated by citric acid. The precipitate contains a small quantity of 
acetate of lead, from which it may be freed by continued washing, but 
at the same time it becomes continually more basic, in consequence of 
the abstraction of the acid citrates. (Berzelius.) —2. Better: An 
alcoholic solution of neutral acetate of lead is precipitated by alcoholic 
citric acid, and washed with alcohol, as long as the alcohol extracts any 
lead. (Berzelius.) — 3. Neutral acetate or nitrate of lead (which is not 
precipitated by free citric acid) is precipitated by citrate of soda, an 
excess of which however redissolves the precipitate. — Citrate of ammonia 
precipitates nitrate of lead, at least when evaporated with it. The precipitate obtained 
by (2) becomes continually more basic by washing with water, so that its amount of lead 
rises to 69 per cent., and even higher, (Berzelius.) — White powder (Berzelius) 
somewhat granular when precipitated from a hot solution, though it 
retains the same composition. (Heldt.) After drying in the air, it gives 
off 1:44 p.c. (1 At.) water at 120°. (Heldt.) It dissolves readily in 
nitric acid and ammonia, also in citrate of soda. (Berzelius.) It dissolves 
completely in hot hydrochlorate, nitrate, and succinate of ammonia, and 
with turbidity in carbonate of ammonia. (Wittstein.) 
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Berzelius. 
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The second salt analysed by Berzelius had become basic by continued washing. 


e. 5 At, base to 2 At. acid. — Remains in the form of a white, heavy, 
crystalline powder, when the salt d is treated with concentrated citric 
acid, then washed with water, and dried cold over oil of vitriol. (Heldt.) 


Dried over oil of vitriol. Heldt. 
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6. Bibasic.—1. A boiling aqueous solution of neutral acetate of lead 
is added by small portions to boiling aqueous citric acid, till the preci- 
pitate, which at first continually redissolves, begins to become permanent; 
the liquid decanted from this precipitate is then left to cool slowly till it 
cerystallises. — 2. The salt d is digested with aqueous citric acid, the 
solution decanted (from the salt e, according to Heldt), and cooled. 
(Berzelius.) — 3. Boiling very dilute nitric acid is saturated with the salt d, 
the solution decanted and left to cool, and the mother-liquor which is 
poured off from the crystals, saturated at the boiling heat with the salt d. 
(Eerzelius.) The crystals obtained by (3) are long prisms and always contain 
nitrate of lead. (Heldt.)—Granular and laminar crystals. They do uot give 
off any thing at 120°. (Berzelius.) At 170°, they turn brownish-yellow 
and give off 8°35 per cent. (Heldt.) They bake together when heated 
in an open crucible, swell up at about 180° without turning brown, and 
ultimately leaving a residue consisting chiefly of reduced lead. When 
heated with oxide of lead, they give off 4:78 p.c. water. They are 
gradually decomposed by water (and dissolve in it, according to Heldt). 
. They dissolve in ammonia. (Berzelius.) 


Berzelius. Heldt. 
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Oxide of lead will not combine with a larger proportion of citric acid. (Berzelius.) 


Ammonr-citrate of Lead. — The solution of the salt d in ammonia 
leaves, when evaporated, a yellowish soluble gum which does not give off 
its ammonia even in vacuo. The solution of salt in ammonia is reduced 
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by spontaneous evaporation to a jelly, which dries up to a gum with 
white efflorescences on the edge; on redissolving it in water, an ammo- 
niacal salt remains in scales having a mother-of-pearl lustre, like a solu- 
tion of soap. (Berzelius.) 

The salt d dissolves in aqueous tribasic citrate of soda, forming a 
double salt. (Berzelins.) 


Ferrous Citrate. — The aqueous acid dissolves iron, with evolution of 
hydrogen, and forms a brown liquid, which does not yield crystals, and 
is not precipitated by potash, inasmuch as citrate of potash dissolves 
ferric oxide. (Scheele.) From the saturated pale yellow iron-solution, 
alcohol throws down the salt in white flakes, which shrink together at 
the bottom and turn brown. (Heldt.) The iron-solution yields by evapo- 
ration a white powder which has an inky taste and oxidises in damp air. 
(Béral, J. Chim. méd. 16, 604.) 

The solution of magnetic oxide of iron in citric acid, leaves when 
evaporated, green, transparent amorphous laminw, which do not turn 
brown on exposure to the air. (Béral.) 


Ferric Citrate. — The red-brown sweetish solution obtained by satu- 
rating warm aqueous citric acid with recently precipitated ferric hydrate, 
dries up to a syrup by spontaneous evaporation, and afterwards in the 
water-bath to a mass, which is brittle in the cold, flexible when warmed, 
easily soluble in water (Vauquelin); to a specular film having the metallic 
lustre and exhibiting in thin films a light-brown colour (garnet-red, 
according to Duvivier, J. Chim. méd. 18, 638) by transmitted light. 
(Heldt.) It contains 82:1 p.c. water at 100°. (Duvivier.) From the 
aqueous solution, alcohol throws down the red-brown salt; potash and 
carbonate of potash, the sesquioxide; and ferrocyanide of potassium, 
Prussian blue. (Heldt.) The yellow solution of ferric hyarate in citric 
acid, leaves when evaporated below 50°, a brownish-yellow, somewhat 
transparent, resinous mass, which yields a cinnamon-coloured powder, 
has a slight sweetish ferruginous taste, contains 29°5 p.c. ferric oxide, 
becomes slightly moist when exposed to the air, chars when heated, 
without fusion or tamefaction, and dissolves completely in water. The 
solution is completely precipitated by cold potash; but with carbonate 
of potash, it forms in the cold a clear dark-coloured mixture, and is only 
precipitated when heated. When the solution is boiled, part of the 
sesquioxide is reduced to protoxide, but much less quickly and in smaller 
quantity than.in the case of tartaric acid. The dry salt is insoluble in 
boiling 90 per cent. alcohol, sparingly, and with yellow colour in alcohol 
of 40 to 20 percent. (Wittstein, epert. 92, 1.) 

Ferrocyanide of potassium does not precipitate an acid solution of 
ferric citrate, but forms a blue liquid, which is decolorised by ammonia. 
(Callond, x, 315.) — Citric acid prevents the precipitation of sesquichloride 
of iron by alkalis. (H. Rose.) 


Ammonio-ferric Citrate. — 23 pts. of dry ferric citrate and 10 pts. of 
crystallised citric acid are dissolved in water, neutralised with ammonia, 
and the solution evaporated to dryness at a gentle heat. (Haidlen, Repert. 
84, 391); or 2 pts. of recently precipitated ferric hydrate are dissolved in 
3 pts. of citric acid, the solution saturated with ammonia, and evaporated. 
(Wittstein.) —The yellowish-brown, shining, brittle, amorphous mass, 
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has a slightly saline ferruginous taste, contains 10 p.c. ferric oxide, 
becomes slowly moist in the air, and dissolves in water, but is nearly 
insoluble in alcohol. (Haidlen.) — The greenish-yellow mass contains 20 
per cent. ferric oxide and 8 p.c. ammonia; does not melt when heated, 
but swells up slightly and leaves a large quantity of charcoal; dries up 
to an extract by exposure to the air; and forms with water a greenish- 
yellow solution in which no protoxide of iron is formed, even after long 
boiling, but the whole of the sesquioxide is precipitated by cold potash; 
the same solution becomes dark yellow when mixed with carbonate of 
potash, and deep brown when heated, but deposits the greater part of the 
oxide only after long boiling. The greenish-yellow mass is insoluble in 
strong alcohol, but dissolves with tolerable facility in alcohol of 40 p. ec. 
forming a greenish-yellow solution. (Wittstein.) — Ferric citrate dissolves, 
with rise of temperature and incipient agglutination, in an equal quan- 
tity of ammonia and half as much water, forming a dark-red liquid, which, 
when evaporated at a gentle heat in shallow basins, gives off the greater 
part of the ammonia and leaves dark garnet-coloured scales. These 
scales still contain ammonia, but do not weigh much more than the 
original ferric citrate. They havea slight taste, which is more agreeable 
as the acid is more saturated with ferric oxide. They give off their 
ammonia at a gentle heat without fusion or tumefaction, and leave black 
scales no longer-soluble in water. They deliquesce in the air, dissolve 
with red colour in any quantity of water, but not in strong alcohol, 
which indeed partly precipitates the salt from its aqueous solution. 
(Depaire, V. J. Pharm. 16, 90.) 


Sodio-ferrie Citrate. — The red-brown solution of recently precipi- 
tated ferric hydrate in bibasic citrate of soda, dries up by evaporation to 
a light-brown specular film, having a metallic lustre and deliquescing in 
the air. (Heldt.) 


Citrate of Cobalt. — Tribasic.— The dark-red solution of carbonate 
of cobalt in the warm acid solidifies on cooling, after sufficient evapora- 
tion, forming a light rose-coloured magma which dries up to a powder of 
the same colour. When dried over the water-bath, it leaves a light 
coloured shining opaque specular film. The powder gives off 9:3 p. e. 
(4 At.) water at 100°, and assumes a light violet colour; becomes dark 
violet at 220°, and gives off 31°4 p.c. (4 At.) water in all; and after- 
wards dissolves completely in water in the form of the original solution. 
From the aqueous solution, the salt is precipitated by alcohol; ammonia 
dissolves it clearly; potash precipitates it dark blue; and carbonate of 
potash, violet, but only when heated, (Heldt.) 


Dried in cold air over oil of vitriol. Heldt. 
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The bibasic and monobasic salts yield no crystals, but when evaporated 
over the water-bath, leave dark-red, shining films. (Heldt.) 
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The dark-red neutral solution of carbonate of cobalt in bibasic citrate 
of soda dries up to an amorphous gum. (Heldt.) | 


Citrate of Nickel. — Tribasic.— The green, sweet-tasting solution of 
oxide of nickel in the acid solidifies in a green pulp by spontaneous 
evaporation, and, when evaporated at a gentle heat, leaves an olive-green 
shining film which yields a light-green powder. The air-dried salt gives 
off 23-7 p.c. (11 At.) water at 100°, and 30°99 p. c. (14 At.) at 200.° It 
is precipitated from its aqueous solution by alcohol. Potash and carbonate 
of potash precipitate the solution only on boiling, and ammonia turns it 
blue without precipitation. (Heldt.) Tupputi obtained the salt in greenish- 
white flakes soluble in acids. 


Dried in cold air over oil of vitriol. Heldt. 
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The bibasic and monobasic citrates of nickel, and the double salt 
which it forms with soda, resemble the corresponding salts of cobalt. 


(Heldt.) . 


Cupric Citrate. —Quadrobasic. The solution of cupric carbonate in 
citric acid (or the mixture of cupric acetate with the acid, according to 
Jul. Gay-Lussac), deposits on boiling, a green crystalline powder com- 
posed of microscopic rhombohedrons. Citrate of soda does not precipitate 
cupric acetate at the boiling heat. The precipitate gives off 5:4 p. ¢ (2 At.) 
water at 100°, assuming an azure-blue colour, and decomposes at 170°. 
Its blue solution in ammonia becomes turbid when mixed with alcohol, 
and gradually deposits oily drops which do not solidify even after long 
standing. (Heldt.) 


Dried in cold air over oil of vitriol. Heldt. 

BER re erator iseiece cep aceaeac ses FQ. once 2QEABI ash 20°63 
oA 5 | ery ea aa ae ene eee on ee ae 8 Peden aseie 2200 
ELE UR Cen eee ene Perens ae 160 BAO te 45°46 
1 A I acl ie nate ahi pce 112 Da oo ete 31°52 
Cu0, CPHiCu7O! + 3Ag 45:952 4s, 100:00 gues. 100°00 


According to Jul, Guy-Lussac (Ann. Pharm. 5, 135), the salt contains 4 Aq. 


Mercurous Citrate.— From mercurous acetate, but not from the 
nitrate, citric acid precipitates a white powder, soluble in nitric acid. 
(Scheele.) The solution of mercurous oxide in warm citric acid deposits, 
on cooling, a mixture of mercurous and mercuric salt, in the form of a 
white powder. (Burckhardt.) By triturating the crystals of citrate of 
soda and mercurous nitrate with water, a white salt is obtained, which 
becomes greyish by the action of cold, and still more by that of boiling 
water, to which it gives up both mercurous and mercuric salt, whilst a 
portion of the mercurous salt remains undissolved together with metallic 
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mercury. (H. Rose, Pogg. 53, 127.) The white, metallic-tasting 
powder obtained by precipitating mercurous nitrate with citrate of 
potash, contains after washing and drying, 50°89 p.c¢. mercurous oxide 
(70'75 p.c. according to Harff); blackens when exposed to light, turns. 
yellow when heated, and finally leaves a porous-charcoal; it is decom- 
posed with fire, by potassium, and dissolves readily in nitric, citric, and 
acetic acid, as well as in oil of vitriol, and does not blacken when boiled 
witb oil of vitriol. (Burckhardt, VY. Br. Arch. 11, 265.) 


Ammonio-mercurous Citrate. — Ammonia forms with mercurous citrate 
suspended in water, a black powder, which contains 87:98 p. c. mercurous 
oxide; gives off ammonia when treated with potash, and is insoluble in 
water, but dissolves in acetic acid, leaving only a few globules of mercury. 


(art al 2b7,edrcho5, 279.) 


Mercurie Citrate. — The solution of mercuric oxide in boiling citric 
acid deposits, on cooling, a white powder, (crystalline, according to 
Harff ), which contains 35°81 per cent. of mercuric oxide; does not 
blacken by exposure to light; dissolves sparingly in water, and only at 
the boiling heat, swelling up at the same time like a jelly; but is easily 
dissolved by nitric, acetic, and citric acid, and by warm citrate of potash. 
(Burckhardt.) It is also precipitated by citrate of potash from mercuric 
nitrate, but is then a white flocculent powder containing 63°98 p.c. 
mercuric oxide. (Harff, V. Br. Arch. 5, 279.) 


Ammonio-mercurre citrate. — a. Basic. — The following salt 6 (or the 
preceding salt according to Harff) dissolved in a large quantity of water, 
forms with ammonia a white powder which (according to Harff, contains 
79°71 p.c. mercuric oxide, and turns yellow and gives off ammonia, when 
treated with potash) is insoluble in water, and dissolves only in strong 
boiling nitric acid (readily in hydrochloric and nitric acid, according to 
Harff ), likewise in ammonia, and in nitrate and citrate of ammonia. 
(Burckhardt.) —6. Neutral. — The solution of mercuric citrate in warm 
citrate solidifies, after evaporation, in the form of a translucent jelly, 
which dries up with difficulty over the water-bath, deliquesces in the air, 
and dissolves in water, with separation of a basic salt, but completely in 
nitric acid. (Burckhardt.) 


Argentous Citrate. — Citrate of Subowide of Silver.—When hydrogen 
gas is passed over argentic citrate, water is formed, and the salt is rapidly 
converted into a dark-brown mixture of the argentous salt and free citrie 
acid. If the free acid be dissolved out by water, till the water acquires 
a dark wine-red colour by dissolving the argentous salt, and the residue 
be then dried, the argentous citrate is obtained in the separate state. 
This salt detonates when heated, less strongly than the argentic salt, and 
leaves 76 p.c. silver; whence its composition is Ag*O,C‘H?O*. [or 
C¥HFAg*O',Aq.] It dissolves slowly in water; the deep red solution, 
when boiled, gives off a small quantity of gas, assumes a colour between 
yellow-green and blue, likewise exhibiting iridescence, but afterwards 
loses its colour and deposits metallic silver; the red solution mixed with 
potash, is decolorized, and yields a black precipitate (vi, 139). The deep 
red-yellow solution of the argentous salt in ammonia, is decomposed by 
boiling in a similar manner to the aqueous solution, and often deposits a 
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golden-yellow specular film, which exhibits a green translucence, and is 
reduced to white silver when heated. (Wohler, Ann. Pharm. 30, 2.) 


Argentic Citrate; Citrate of Silver. — Tribasic. —1. The acid forms 
with protoxide of silver, a white, metallic-tasting, insoluble powder, 
which is blackened by light; it contains 64 p.c. oxide of silver, and 
when subjected to dry distillation, gives off very strong (somewhat em- 
pyreumatic) acetic acid, and leaves arborescent silver mixed with char- 
coal. (Vauquelin.) — 2. Citrate of potash, even the acid citrate (Liebig), 
but not the free acid (Vauquelin), added to nitrate of silver, throws down 
the tribasic salt in the form of a white powder, — According to Liebig and 
Dumas, (N. Ann. Chim. Phys. 5, 358; also Ann. Pharm. 44, 73,\it is CVH°Ag?O™; 
according to Berzelius, AgO,C*H?O![=CPH>Ag?O™ + Aq]. When, however, the 
mixture is heated to 60°, the precipitate changes very quickly, and with loss of water, 
into a heavy crystalline powder, and the same change takes place slowly in the cold; 
hence, to obtain the precipitate for the most part unaltered, and composed of AgO, 
C4H204, it must be quickly washed with cold water, dried between paper frequently 
renewed, and finally in a cold vacuum, because it gives off water between 60° and 100°. 
But the precipitate, after being converted into a heavy powder, is a mixture of 1] At. 
aconitate and 2 At. citrate of silver; AgO,C4HO?+2(AgO,C'H?0*); hence by 
shaking it up with strong alcohol and a very small quantity of fuming hydrochloric acid, 
and evaporating the filtrate, which should no longer form a cloud with solution of nitrate 
of silver a colourless residue is obtained, whose aqueous solution no longer crystal- 
lizes, and whose compound witi soda yields crystals of citrate of soda, but at the same 
time, a mother liquor, containing an uncrystallisable salt, which dissolves in alcohol. 
(Berzelius, vid. p. 444.)— The salt does not give off anything at 120°. If 
it has been dried without pressure, it takes fire when touched by a 
glowing body, and burns quietly away like amadou. When heated 
in the mass, it detonates slightly, and leaves light flocks of silver, 
which unite together at a stronger heat. The salt dissolves in 
boiling water, and yields on cooling concentric white or yellowish needles. 
(Liebig.) 


At 100°. Liebig, Jul. Guy-Lussac, Dumas, 
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Citrate of Silver and Calcium. — Obtained by precipitating tribasic 
citrate of lime, dissolved in a large quantity of water, with nitrate of 
silyer. (White, Chodnew, Ann. Pharm. 53, 283.) 
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Citrate of Palladiwm. — Alkaline citrates form a light yellow preci- 
pitate with nitrate of palladiun. (Berzelius.) 
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Citric acid dissolves readily in alcohol, but not so readily as in water. 

In ether it dissolves very readily and abundantly, both in the crystal- 
line and in the fused state; on evaporating the solution, there remains a 
syrup, which scarcely reddens dry litmus-paper, and when left in contact 
with the air, is converted into the ordinary crystals. (Wackenrode.) 

In boiling creosote it dissolves so abundantly, that the solution soli- 
difies on cooling. (Reichenbach.) 


I Citrate of Aniline. — An alcoholic solution of 1 At. citric acid 
mixed with 1 At. aniline containing a small quantity of water, dries up, 
in vacuo over oil of vitriol, to a viscid brown-red mass, in which crystals 
begin to appear after a while, and ultimately fill the entire mass. This 
crystalline product is triturated with a small quantity of alcohol, the 
liquid squeezed out through linen, the residue dissolved in strong alcohol, 
and the solution left over oil of vitriol till it crystallises. — Slender 
needles united in rounded groups, melting at a temperature a little below 
100°, very soluble in alcohol, and still more in water. 


Dried over oil of vitriol. Pebal. 
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The salt heated to a temperature between 140° and 150°, gives off 
water and yields citranilic acid (p. 465). 

The bibasic and tribasic citrates of aniline do not appear to erystal-— 
lise. (Pebal, dnn. Pharm. 82, 91.) 4%. 


Conjugated Compounds of Citric Acid. 


Tribasic Citrate of Methyl. 
CBAUOY = 30C°H?°O0,C"H5O", 


ST. Evre (1845), Compt. rend. 21, 1441; also J. pr. Chem. 87, 437. 
Dritel-Citronformester. 


A solution of citric acid in wood-spirit saturated with dry hydro- 
chloric acid gas, is gradually heated to 90°, whereupon the liquid assumes 
a yellow colour, and wood-spirit and chloride of methyl are expelled. 
The mixture, after standing for 24 hours, deposits prismatic crystals, 
which must be collected, pressed between paper, and dried in vacuo. 
(St. Evre.) 


CITRIC ETHER. 463 


1B. G winiciase, £08) 50 469165) stim 45°95 
14. FF agusesndigeos 14s ad 6 BOB, dassitis 5°87 
ES eee eee be ree er 48°20 
21) 3 ad O Lae pera 2040) LOOT QO aren 100°00 


Bibasic Citrate of Methyl? or Bimethylocitric Acid. ? 
CHH PO’ — 2671°O,HO,C¥Y HO, 


The mother-liquor of the above-mentioned crystals. (St. Evre.) 
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Bimethylocitrate of Lime dissolves very easily in water and in alcohol, 
(Demondesir.) 

Monomethylocitric Acid, C*H°O,2HO,C”’H°O", is also formed, together 
with the preceding compounds, by the action of hydrochloric acid gas 
on citric acid dissolved in wood-spirit. Its dime-salt dissolves very easily 
in water, but is insoluble in alcohol. (Demondesir, Compt. rend. 33, 227.) 


Tribasic Citrate of Ethyl. 
(04H 29914 —_ SCO C7 


THENARD. Jém de la Soc. d@Arcuetl, 2, 12. 

Mauacut1. Ann. Chim. Phys. 68, 197; also Ann. Pharm, 21, 267; 
also J. pr. Chem. 11, 279. 

Heitpt. Ann. Pharm. 47, 195. 


Citric ether. 


Preparation. —15 pts. of citric acid are distilled with 18 pts. of 
alcohol and 5 pts. of oil of vitriol, till vinic ether begins to pass over; 
the residue in the retort, mixed with water after cooling, and the citric 
ether thereby precipitated, washed with dilute potash, and afterwards 
with water. (Thénard.) — 2. Nine parts of crystallised citric acid reduced 
to powder are introduced into a tubulated retort, together with 11 pts. of 
alcohol of sp. gr. 0°814; 5 pts. of oil of vitriol then gradually added; the 
mixture gradually heated and boiled, till about 3 of the alcohol has passed 
over, and yinic ether is evolved in perceptible quantity; the residue in the 
retort decanted after cooling, and mixed with twice its volume of water; 
the citric ether, which immediately sinks to the bottom, washed several 
times, first with pure water, then with water containing potash, then 
again with pure water, till the wash-water evaporates without residue; 
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the washed residue dissolved in alcohol; the solution decolorised by diges- 
tion with very pure animal charcoal, and the filtrate finally evaporated in 
vacuo. 100 pts. of citric acid thus treated, yield 6 pts. of citric ether. 
(Malaguti. — When a mixture of 1] pt. oil of vitriol, 2 pts. citric acid, and 3 pts. 
alcohol, is distilled for four hours, with cohobation, whereupon scarcely anything distils 
over but vinic ether, and a small quantity of alcohol ; — the very dark-brown residue 
mixed with water; the precipitated dark-brown citric ether washed with water, and 
decolorised with animal charcoal: it appears yellowish, boils at 230°, may be distilled 
without decomposition, and contains 56°13 p. ec. C, 6°96 H, and 36°91 O, which is the 
composition of aconitic ether (p. 408). By sti!l further distillation and cohobation of 
the above-mentioned mixture, an ether is obtained, which contains 57‘78 p.c. C, 
7°27 H, and 35:05 O, and therefore resembles citraconic ether(x, 423,) in composition. 
(Marchand, J. pr. Chem, 20. 318.) — 8, Boiling absolute alcohol is saturated 
with citric acid, then, likewise at the boiling heat, with dry hydrochloric 
acid gas; the greater part of the hydrochloric acid, together with chloride 
of ethyl, removed by evaporation; and the residual ether washed several 
times with very dilute carbonate of soda, then with water, evaporated 
over the water-bath, and set aside for a week over chloride of calcium, 
(Heldt.) Demondesir (Compt. rend. 33, 227), saturates an alcoholic solu- 
tion of citric acid with hydrochloric acid gas, neutralizes the acid liquor 
with an alkaline carbonate, shakes it up several times with vinic ether to 
dissolve the citric ether, and obtains the latter in the free state by evapo- 
ration. By this process, 5 pts. of citric acid yield 4 pts. of citric ether. 
— When fused citric acid is mixed with alcohol, as in the preparation of oxalic ether 
(ix, 179, 3), an ether is likewise obtained, which may, however, be aconitic or citra- 
conic ether. (Gaultier de Claubry.) 


Properties. — Yellowish oil (Thénard, Malaguti), transparent, of sp. 
gr. 1:142 at 21°. (Malaguti.) Not volatile (Thénard); distils with 
partial decomposition (Malaguti). Inodorous (Thénard); has a faint 
odour like that of olive-oil (Malaguti); very bitter. (Thénard, Malaguti.) 
Neutral. (Malaguti. ) 


Dumas, Malaguti. Heldt. 
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The above result was obtained by Dumas (Compt. rend. 8, 528; also Ann. Pharm. 
30, 91; also J. pr. Chem. 17, 18) in three analyses of the ether, the preparation of 
which however he does not describe. Whether Malaguti and Heldt examined the same 
ether, only not completely dehydrated, or a distinct compound C*#H!°O!, there is no 
means of deciding. 


Decompositions. 1. Citric ether becomes reddish at 270°, and boils with 
partial decomposition at 283°, yielding a brown oil, then water containing 
alcohol, and at last citric ether, together with a gas containing carbon, 
and leaves a residue of charcoal.—2. When heated in an open vessel 
it gives off dense inflammable vapours, and leaves charcoal. — 3. Its 
solution in nitric acid, when gently heated, gives off red fumes, acquires 
the odour of nitrous ether, and after continued boiling, leaves a yellow 
residue, which contains oxalic acid, and turns red when treated with 
ammonia. — 4. Its solution in oil of vitriol begins to decompose at 70°, 
gives off yinic ether and alcohol at a higher temperature, and leayes a 
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clear, red, viscid residue, soluble in water. — 5. Its solution in hydro- 
chloric acid when boiled, gives off chloride of ethyl with a small quan- 
tity of alcohol, the citric ether being decomposed. — 6. Its solution in 
water gradually turns sour, most quickly when heated.—7. Ammo- 
niacal gas has no action upon citric ether; but aqueous ammonia gradu- 
ally yields citrate of ammonia, and aleohol; a similar action is 
exerted by aqueous potash or soda,at the boiling heat (as first observed 
by Thénard). — Baryta, or lime-water, does not produce turbidity in the 
ether, or in its aqueous solution. — Potassiwm introduced into the ether, 
eliminates but a small quantity of gas, perhaps arising from a trace of 
water. — Chlorine-gas does not decompose the ether, even at 110°, or in 
sunshine. — Bromine dissolved in it, evaporates when heated, but never- 
theless leaves an acid residue. (Malaguti.) —[Alcoholic ammonia con- 
verts citric ether into citramide. | 


Combinations. The ether is sparingly soluble in water, It dis- 
solves in cold ot of vitriol, and in strong hydrochloric acid, and is 
separated from both solutions by water, in its original state; whereas 
from its solution in cold nitric acid it is not separated by water. 

It dissolves bromine and todine; the latter solution is neither deco- 
lorised nor rendered acid by heat; neither is it altered by water, alcohol, 
or ether, but nitric acid throws down iodine from it; the combination 
appears therefore to be more intimate than that formed by bromine. 


Citric ether dissolves in vinic ether; and in alcohol even when dilute. 
(Malaguti.) 


{. Citramide. C”N°H"0%, 
Obtained by the action of alcoholic ammonia on citric ether. 
(Demondesir, Compt. vend. 33, 227.) 
SC4H?O CURPOW ESN? = 3C*H*O? -p CUNPHUO?. 
May be regarded as tribasic citrate of ammonia minus 6 At. water. 
CYH5(NH430" — 6HO = CYNSHNOS. 


§. Citranilic Acid. 
C#N HUGO! — Gee OsyAdH.O" 


L. Pespat. Ann. Pharm, 82, 92. 
Citromonanilsdiure, Acide phényl-citramique. 


Obtained by the action of heat on monobasic citrate of aniline: 
CYNH’7,C?H80"4 — 4HO = C4¥NHUO”, 
When the citrate of aniline is kept in the fused state, between 140° 


and 150°, as long as water is given off, the residue solidifies, for the most 
VOL. XI, 2H 
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part even while hot, and partly on cooling, in a crystalline mass, which dis- 
solves readily in water, and if care has been taken to avoid using an excess 
of aniline, is deposited by spontaneous evaporation in crystalline spherules, 
or in mammellated crusts composed of small prisms. The solution is then 
treated with animal charcoal, and the product purified by recrystallisa- 
tion. The crystals dissolve readily in alcohol, and their solutions redden 
litmus-paper. . 


Dried over oil of vitriol. ’ Pebal. 
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The acid treated with pentachloride of phosphorus, gives off hydro- 
chloric acid, and gradually forms a liquid, which appears to contain 
chloride of aconitanil, C**NH®8O*,Cl, inasmuch as when treated with 
water, it is resolved into hydrochloric and aconitanilic acids (p. 408.) 


Stlver-salts. — a. Neutral. — Obtained by mixing an alcoholic solution 
of the acid neutralized with ammonia, with aqueous nitrate of silver; a 
white precipitate is then produced, and the filtrate deposits neutral citra- 
nilate of silver in crystalline spherules. 


Dried over oil of vitriol. Pebal. 
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The deficiency of carbon and excess of silver probably arose from a slight admixture 
of the following salt. 


6. Basic. —Formed by saturating an aqueous solution of the acid 
with ammonia, and precipitating with nitrate of silver. White curdy 
precipitate, which may be purified by washing with water and pressure 
between paper. 


Dried over oil of vitriol. Pebal. - 
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AgO,C#NHAgO™ + Aq .... 481... 100°00 


_ Pebal regards this salt as belonging to a bibasic citranilic acid, C*NH®O! or 
2HO,C*NH"O, which however he has not been able to isolate. 
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Aniline-salt. — Obtained by saturating citranilic acid with aniline. 
Spherical groups of crystals very soluble in alcohol. When dried over 


oil of vitriol, they give off only a small quantity of hygroscopic water. 
(Pebal.) 


Crystals dried over oil of vitriol. Pebal. 
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". Citrobianil. 
ON?H"0% = 0¥(C?H50°)N AdH?,02, 


Prepan. Ann. Pharm. 82, 87. 
Phényl-citrimide. 


Obtained, together with citranilide and citranilic acid, by heating 
citric acid with a slight excess of aniline to a temperature between 140° 
and 150°, as long as bubbles of vapour of water and aniline are given 
off. The mixture forms on cooling, a brown-red glass, which, when 
boiled with water, yields a solution of citranilic acid, and a pale yellow 
residue, soluble in alcohol. The alcoholic solution, decolorised with 
animal charcoal, yields thin prismatic crystals of citranilide, and hex- 
agonal tables of citrobianil. — The latter substance may be obtained separately 
by mixing citric acid and aniline in the proportion required to form a bibasic salt, and 
heating the mixture to 150° as long as water is given off. —[t is also obtained by 


heating citranilic acid with aniline to about 150°. 
C4NHUO + CYNH? = C#N7HMO% + 2HO. 


The crystals are purified by treatment with animal charcoal and 
recrystallisation. 

Transparent, colourless, six-sided lamin or tables, which are per- 
manent in the air, and do not diminish in weight when left over oil of 
vitriol. — [For the crystalline form vid. Schabus, Bestimmung der Krystallyestalten in 


chem. Laborat. erzeugt. Produkte; Wien, 1855.— The alcoholic solution is 
neutral to test-paper. ' 


Dried over oil of vitriol. Pebal. 
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= 2C2NH7,C“2H804 — 6HO = bibasic citrate of aniline minus 6 At. water. 
The alcoholic solution of the product obtained by heating the mixture of citric 
acid and aniline (p. 405), yielded, besides the crystals of citranilide and the hexagonal 
74 £8 
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tables of citrobianil, also four-sided obliquely truncated needles, which effloresced over 
oil of vitriol, and after being dried in the air lost 1:08 p.c. of their weight when 
heated to 100°. These crystals dried at 100°, were found to contain 66°71 p.c. C, and 
5-00 H, which agrees with the formula of citrobianil ; but the quantity obtained was too 
small for exact identification. 


Citrobianil heated for some time to 160° in a sealed tube with dilute 
hydrochloric acid, yields a watery liquid, containing hydrochlorate of 
aniline and citranilic acid, and a soft mass containing citrobianilic acid. 
— By ammonia at the boiling heat it is converted into citrobianilie acid. 

Citrobianil dissolves yery sparingly in water, readily in alcohol. 


(Pebal.) e 


@. Citrobianilic Acid. 
C82 N2H}8010 — GY CMT OA Ot 


Pepat. Ann. Pharm. 82, 89; 98, 91. 
Citrobianilsiure, Acide phényl-ciirobiamigue. 


Obtained in the form of an ammonia-salt by boiling citrobianil with 
ammonia : 


C3N271608 + 2QHO = C*N?2H'8O", 


or by heating citranilide with ammonia to 165° in a sealed tube, aniline 
being formed at the same time : 


C8NPH208 + 2HO = C2N2H18010 + C2NH?, 


The solution of the ammonia-salt treated with hydrochloric acid, yields 
citrobianilic acid in the form of a curdy precipitate which dissolves in 


alcohol, and crystallises therefrom in soft concentrically grouped needles 
haying a silky lustre. 


Dried over oil of vitriol. Pebal. 
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= 2CUNH’,CPHRIOY — 40. 


The acid melts at about 153°, giving off water and being converted 
into citrobianil. — Heated in a sealed tube, it yields aniline, and probably 
also citranilic acid : 


C3N2EIBOU — C2NH7? + C4NHNO0W, 


Heated with aniline, it yields citranilide and water: 


Combinations. The acid dissolyes sparingly in water. 
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It is monobasic, the formula of its salts being C®N?H"MO™. 

Baryta-salt, C®N?H!7Ba0™ — Chloride of barium, added to an 
aqueous solution of the ammonia-salt, throws down a white, amorphous 
precipitate, which, after being washed, pressed between paper and dried 
at 80°, bakes together at 100°, and absorbs moisture from the air, ‘The 
salt dried at 80° contains 18°48 p. c. baryta. 

Silver-salt. — A neutral solution of the acid in dilute ammonia forms 
with nitrate of silver, a white precipitate, which, when washed with 
water, pressed between bibulous paper, and dried over oil of vitriol, 
exhibits the following composition: 


Pebal. 
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Aniline-salt. — The solution obtained by digesting the acid with warm 
aqueous aniline, yields the salt by evaporation, in colourless, transparent 
lamine, which lose but little of their weight when placed over oil of 
vitriol. 


Pebal. 
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The acid dissolves readily in alcohol. (Pebal.) 


©. Citranilide. 
C#®N2H?308 = 0(CVHSO°)NA@H",O*, 


Pespau. Ann. Pharm. 82, 86. 
Citronanilid, Phény!-citramide. 


Preparation (p.465).— Dissolves very sparingly, or not at all in water, 
and not very easily in boiling alcohol, from which, however, it is depo- 
sited by spontaneous evaporation, in colourless, flat, perpendicularly 
truncated prisms, longitudinally striated, haying a mother-of pear! lustre, 
and generally arranged in concentric groups. The crystals do not lose 
weight when placed over oil of vitriol. ‘Their solution is neutral to 
vegetable colours. They are not perceptibly altered by boiling with 
potash-ley of sp. gr. 1°27, or with strong ammonia, and may therefore be 
freed in this manner from the adhering six-sided tables of citrobianil 
which are dissolved by the alkali. 
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Dried over oil of vitriol. Pebal (mean), 
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— 3C¥NH7, C"H*0" — 6HO = tribasic citrate of aniline minus 6 At. 
water. (Pebal.) 


q. Oxychlorine-nucleus C’H®C?O*. 


Oxychlorocitric Acid. 
C?Hs8Cl?O Sea CREPCrO*L Os 


Pesan. Ann. Pharm. 98, 71. 
Oxychlorure de citryle. 


Preparation. By the action of pentachloride of phosphorus on dry 
citric acid (p. 440). The mass becomes heated and liquefies at first, but 
on cooling solidifies in a magma of erystals consisting of oxychlorocitric 
acid mixed with oxychloride of phosphorus. To separate the latter 
substance, the mass is mixed with 3 or 4 times its weight of sulphide of 
carbon, the lumps being broken up with a glass rod; the whole then 
thrown on a filter and washed with sulphide of carbon; and the colour- 
less crystals which remain, freed from sulphide of carbon by pressure 
between paper and drying in vacuo, or by passing a stream of dry air 
over them. 

Colourless silky needles. 


Pebal (mean). 
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The acid heated to 100° in a current of air gives off hydrochloric acid, 
melts, turns brown, and yields aconitic acid in a semicrystalline form : 


CYH®&CPO = 2HCl + C?HSO2, 


The crystals in contact with water or moist air, become heated and 
are converted into citric acid. 


CUHSCPO” + 2HO = C¥H8O' + 2HCl, 


LACTAMIC ACID. 471 


Dry ammoniacal gas acts violently on the acid, forming a black vesicular 
mass. — In contact with anhydrous aniline, the acid becomes strongly 
heated, and yields aconitobianil (p. 409). 


C2HSCLO2 + 2C2NH7 = C*N2HHOS + 2HCl + 6HO. 4. 


Oxyamidogen-nucleus CPAAH*O*. 


Lactamic Acid. 
C2NH"O8 = C¥AdH°04,0+. 


Petouze. V. Ann. Chim. Phys. 13, 260, also Ann. Pharm. 53, 115. 
LAuRENT. Compt. rend. 20, 512. — Compt. chim. 1845, 151. 


The lactamide which Pelouze discovered in 1845, was found by Laurent to be 
lactamate of ammonia. 


Lactamate of Ammonia, —Pelouze’s Lactamide.— 1, Lactide absorbs 
ammoniacal gas with rise of temperature, gradually assuming the lhquid 
form, and being finally converted into lactamide NH*, C”?H*®O8, which 
crystallises from alcohol in right rectangular prisms. (Pelouze.) With 
aqueous alkalis, but only when heated, and very slowly even then, it 

ives off ammonia, and leaves a salt of lactic acid. It dissolves in water 
without decomposition; but when the solution is heated in close vessels, 
at temperatures above 100°, it is converted into lactate of ammonia. It 
does not combine, either with acids or with bases. It dissolves abun- 
dantly in aleohol, and erystallises when the solution is cooled or evapo- 
rated. (Pelouze.) 

2. Lactic anhydride absorbs 2 At. dry ammoniacal gas, In this 
compound = 2NH*,C¥H"0" (probably 2N H?,C¥H*O® + 2HO), the am- 
monia can be detected by ordinary reagents. (Pelouze.) — Lactic 
anhydride dissolved in absolute alcohol and saturated with ammonia, 
yields, by evaporation and cooling, tabular crystals, very easily soluble 
‘1 water and alcohol, agreeing in character with Pelouze’s lactamide, and 


containing: 


Tables (2). Laurent. 
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CR AdH’(NH4)O8 .... 178... 100-00 


The above-mentioned alcoholic solution of the anhydride saturated 
with ammonia, if freed by boiling from excess of ammonia, gives with 
excess of bichloride of platinum, a precipitate of chloroplatinate of 
ammonium; but the liquid filtered therefrom yields, after being boiled for 
an hour, a fresh precipitate, a proof that only part of the ammonia is 
contained in the compound in its ordinary state. The compound which 
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crystallises in tables is therefore lactamate of ammonia =.NH®C”?AdH°0* 
= CVAdH*(NH*)08; and lactamic acid is C?AdH*°O* = C¥AdH?*0*,0*. 
(Laurent.) [It still remains to explain the contradictory statement, that the 
crystals obtained by Pelouze’s method (1) give off ammonia only when boiled with 
aqueous alkalis for a considerable time, whereas the alcoholic solution of the anhydride 
saturated with ammonia (2), when freed from excess of ammonia by boiling, and then 
boiled with chloride of platinum, immediately deposits a portion of the ammonia in the 
form of chloroplatinate of ammonium. | 


Primary nucleus C?H". 


Oxygen-nucleus C?H?O8, 


Lactic Acid. 
COP HYO” = C07 0% 


SCHEELE. Opusc. 2, 101. 

Berzeitus. Schw. 10, 105. — Bere. Jahresber. 2,72; 7, 2, 299; Pogg. 
19, 26. 

BraconnoT. Ann. Chim. 86, 84. 

A. Vognn. Schw. 20, 425. 

Jutes Gay-Lussac & PrnouzE. Ann. Chim. Phys. 52, 410; also Pogg. 
29, 108; also Ann. Pharm. 7, 40. - 

Cav & Henry. J. Pharm. 25, 188; also Ann. Pharm. 30, 106. 

Corriou. J. scienc. phys. 3, 241. —J. Pharm, 19, 373. 

Boutron & Fremy. V. Ann. Chim. Phys. 2, 257; also J. Pharm. 27, 
324; also Ann. Pharm. 39,181; also J. pr. Chem. 24, 364. 

PeLouzeE. WV. Ann. Chim. Phys. 18, 256; also V. J. Pharm. 7, 1; also 
Ann. Pharm. 58,112; also J. pr. Chem. 35, 128. 

ENGELHARDT & Mapprewtu. Ann. Pharm. 63, 83; 70, 241. 

ENGELHARDT. Ann. Pharm. 65, 359. 

A. Strecker. Ann. Pharm. 81, 247; 91, 852. 


Milchsdure, Acide lactique, Acide nancéique, Acide zumique. — Disco- 
vered by Scheele in sour milk ; regarded by Bouillon Lagrange (A. Gehl. 
4, 560) and by Fourcroy & Vauquelin (WV. Gehl, 2, 622), as a compound 
of acetic acid with animal matter; again recognised as a peculiar acid by 
Berzelius, who found it in most animal substances; discovered a second 
time, as nancerc acid, by Braconnot, who regarded the existence of lactic 
acid as disproved. More recently, the separate existence of the acid of 
sour milk was incontestably established by Gay-Lussac, Pelouze, Boutron, 
Fremy & Engelhardt, whereas the acid of flesh is still admitted by 
Liebig & others to exhibit differences. The caseic acid of Proust (Ann. 
Chim. Phys. 10, 38; also WV. 7’. 4, 1, 212), produced in the putrefaction 
of cheese or gluten under water, in which Braconnot (Anz. Chim. Phys. 
85, 159; also WV. 7'r. 18, 270) also found leucin, an animal substance soluble 
in water and alcohol and precipitable by tannin, a partially resinised oil 
having a burning taste, but in other respects resembling butyric acid, 
also aceticacid, and small quantities of chloride of potassium and acetate 
of potash — may consist chiefly of lactic acid. 
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Sources. 1.-In vegetable substances which have turned sour (p. 474.) 
—2. In many parts of the animal body, sometimes free, sometimes 
combined with alkalis, as in flesh, blood, milk, urine, &c. (Berzelius); 
also in the yolk of egg (Gobley, V. J. Pharm, 9, 165), and in the 
gastric juice. (Bernard, Barreswil, Lassaigne.) Respecting the occur- 
ence of this acid in the animal body, there is however a two-fold doubt,— 
inasmuch as, on the one hand, the occurrence of lactic or a similar acid 
in the blood has been disproved by Enderlin (Ann. Pharm. 46, 164); 
and its occurrence in the urine (from which Lehmann, J. pr. Chem. 
25, 15, states that he obtained lactate of zinc, which however may have 
been the compound of cratinine with chloride of zinc), has been disproved 
by Liebig (Ann. Pharm. 62, 837) and by Heintz (Pogg. 62, 602), —and 
its existence in the gastric juice has been shown to be improbable by 
Blondlot (J. Chim. méd. 20, 386), and by Enderlin (Ann Pharm. 46, 
122);—-while on the other hand the acid of Hesh is perhaps only isomeric 
with lactic acid. 


Formation. 1. Tn the oxidation of alanine (ix, 484) by nitrous acid. 
— When the nitrous vapours evolved from starch and nitric acid are 
passed, first through a cold vessel which stops the admixed nitric acid, 
and then into aqueous alanine, nitrogen gas is evolved in large quantity 
till the alanine is completely decomposed, and likewise a small quantity 
of nitric oxide (proceeding from the decomposition of the nitrous acid by 
the water), and a very acid liquid is formed, which, when gently evapo- 
rated to a syrupy consistence, and then shaken up with ether, gives up 
to the ether a quantity of lactic acid possessing all its characteristic 
properties : 


CSNH70! + NO? = C§H°O® + HO + N? 
[or doubled; 2CSNH704 + 2NO? = CYH¥OP + 2HO + Nt] (Strecker.) 


This is the most striking example known of the formation of an organic 
compound of higher from one of lower grade. (Compare vil, 42.) 

2. In the lactic acid fermentation of glucose, common sugar, milk-sugar 
and dextrin. This fermentation precedes the butyric acid fermen- 
tation. As all these substances contain C¥, H*™ and O*”, in some 
cases with a few atoms of HO more or less, their conversion into 
lactic acid is explained by the splitting up of an atom so consti- 
tuted into two, and a new juxtaposition of the simple atoms. Thus, 
Sid sd hy (milk-sugar) + 4HO = 2C0”H”O™., — Compare the observations of 
Pelouze & Gelis on the butyric acid fermentation (x, 77).—The lactic acid fermen- 
tation requires, in addition to the above-mentioned sweet substances, a 
peculiar ferment, water, and a temperature between 20° and 40°, but no 
air, provided the ferment 1s previously completely developed. The ferments 
which induce lactic acid fermentation, are generally protein-substances 
which have undergone some alteration by the action of air and water, 
and, according to the degree of that alteration, are capable of converting 
the sugar into mannite, gum, alcohol, or lactic acid. (Boutron & 
Fremy.) 

1. Casein. [As milk does not turn sour till after the lapse of some days, 
the change appears to be preceded by the conversion of the casein dissolved 
in it into the ferment by the action of oxygen|.—When milk turns sour 
in warm air, only a part of the milk-sugar is converted into lactic acid, 
unless this acid be repeatedly neutralised with lime, inasmuch as, by com- 
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bining with the casein, it interferes with the fermenting power of that 
substance. Sour cheese washed with water till it no longer reddens 
litmus, and dissolved in dilute carbonate of soda, forms with milk-sugar 
an acid liquid, the quantity of lactic acid in which continually increases 
by repeated neutralisation with carbonate of soda and addition of milk- 
sugar; nevertheless the casein (perhaps by conversion into another kind 
of ferment) ultimately loses its power of conyerting further quantities of 
milk-sugar into lactic acid. The milk which has turned sour likewise passes 
into a state of putrefaction, unless the power of forming lactic acid be 
restored by removal of the acid already formed, (Boutron & Fremy.) 

2. Altered Gluten and substances of like nature. Diastase exposed for 
two or three days to moist air, converts sugar and starch, in presence of 
water, into lactic acid, without formation of gas; the starch is probably 
first converted into dextrin. — Slightly moistened barley-malt, which has 
been exposed to the air for two or three days, forms with water at tempe- 
ratures between 20° and 30°, lactic acid (but no mannite) and ultimately, 
in consequence of a further alteration of the diastase, renders the liquid 
turbid and deposits wine-ferment, which then sets up vinous fermentation. 
If the malt has been heated to 100° with the water for a length of time 
different from that above stated, little or no lactic acid is produced. 
(Boutron & Fremy.) — Wheat-flour made up with water to a stiff paste, 
or moist gluten left in a warm place for two days, changes to a lactic acid 
ferment having a disagreeable odour of sour milk, and after a longer time 
to a vinous ferment, the odour of which is less unpleasant. (Fownes, 
Phil. Mag. J. 21, 355.) — The coagulum from almond-milk which has 
turned sour converts a solution of common sugar completely into lactic 
acid, acetic acid and gum. (Boutron & remy.) 

3. Animal Membranes.— The well washed coating of the stomach of 
the calf or dog, after being kept for a short time under water, acquires 
the power of converting sugar into lactic acid; and well dried animal 
bladder, though it remains a long time inactive in dry air, nevertheless 
acquires by exposure to moist air, the power of converting sugar into 
lactic acid or a similar acid, the lime-salt of which is however insoluble 
in alcohol. (Boutron & Fremy.) — When the filtered liquid obtained by 
stirring up comminuted calf’s liver with water is mixed with carbonate of 
lime and set aside at a temperature between 25° and 85°, it enters into 
rapid fermentation, but without emitting any unpleasant odour, and the 
sugar contained in the liver is converted into lactic acid identical with 
that which is obtained from milk. (Dessaignes, V. J. Pharm. 25, 29.) 

The following substances, from containing these ferments and sugar, 
likewise pass into the state of lactic acid fermentation. The sour water 
which runs off in the preparation of starch (Corriol); beans, peas, rice 
or sour dough, and juice of mangold-wurzel set aside in contact with water 
(Braconnot); decoction of oats or milk of almonds (A. Vogel); Sauerkraut, 
without any acetic acid (Liebig, Ann. Pharm. 28, 118); pickled white 
carrots (Wittstein, Lepert. 65, 370); fermenting pickled cucumber, till 
butyric acid begins to form (Marchand, J. pr. Chem. 82, 506); Nua 
vomica set aside with water (Corriol, J. Pharm. 11, 402; 19, 155 and 
378, and J. sciénc. Phys. 8, 241). The sour tan-liquor obtained by 
exhausting with water the bark which has been used for tanning, is also 
rich in lactic acid. (Braconnot, Ann. Chim. Phys. 50, 376; also Schw. 
66, 320; also Ann. Pharm. 5,275.) The juice of the edible boletus 
fermented with carbonate of lime, likewise yields a considerable quantity 
of lactate of lime. (Dessaignes.) 
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During the lactic acid fermentation, there is often formed, in addition 
to lactic acid, a gummy substance, and a peculiar acid whose lime-salt 
dissolves more abundantly in absolute alcohol than lactate of lime, and 
in the crystallised state contains Ca0,C”?H™O! + 12 Aq. (Hagelhardt 
& Maddrell.) 

The subsequent conversion of the lactic acid formed in the earlier 
stage of the fermentation into butyric acid, appears to result from the 
action of the same ferment. Perfectly pure lactate of lime dissolved in 
water, and kept at a temperature of 30° for six weeks, does not yield any 
butyric acid; but the lime-salt which has been but imperfectly freed 
from cheese by two crystallisations, and is otherwise free from fat, or 
pure lactate of lime prepared from the pure acid and carbonate of lime, 
and mixed with cheese, does yield butyric acid when similarly treated. 
(Engelhardt & Maddrell.) 

Grape-sugar mixed with cheese is converted into lactic acid more 
quickly than common sugar. Starch (compare, however, Gobley, p. 476), and 
mannite mixed with water and cheese do not enter into the lactic acid 
fermentation. (H. y. Bliicher, Pogg. 63, 424.) 

The juice of mountain-ash berries neutralised with carbonate of lime, 
and mixed with yeast, enters into fermentation at ordinary temperatures, 
yielding principally lactic acid with a very small quantity of succinic 
acid. (W. Baer, Arch. Pharm. [2], 69, 147.) The acid residue of cider 
contains a considerable quantity of lactic acid, probably resulting from 
the fermentation of lactate of lime contained in the juice of the apples. 
(Winckler Jahrb. pr. Pharm. 22, 300.) 

The presence of nicotine interferes with the lactic acid fermentation. 
(E. Robin, Compt. rend. 32, 773.) 


Preparation. 1. From various kinds of Sugar.—1. An aqueous 
solution of 100 pts. of grape-sugar (cane or milk-sugar), exhibiting the 
density of 8° to 10° Bm. is mixed with 8 or 10 pts. of fresh sour cheese, 
as purchased in the market, — or 100 pts. of sugar are dissolved in 100 
to 150 pts. of milk, and such a quantity of water that the liquid exhibits 
a density of 10° Bm., and either of these mixtures is placed, together 
with 50 pts. of chalk, in an open vessel, and exposed to the sun for 
several weeks with frequent agitation, till the resulting lactate of lime 
begins to change into butyrate. (Pelouze and Gelis.) As lactate of lime 
is much less soluble than butyrate, the conversion of the former into the 
latter may be recognised, when strong solutions of sugar are used, by 
the diminution of the crystalline mass produced at first. If the process 
be too soon interrupted, a large quantity of sugar remains unaltered. 

9. Six pounds of cane-sugar and half an ounce of tartaric acid (which 
serves to convert the cane-sugar into glucose) are dissolved in 26 pounds 
of boiling water; 3 pounds of levigated chalk added after two days, 
together with 4 oz. of stinking hand-cheese, suspended in eight pounds 
of sour milk (decaying cheese favours the production of lactic acid and 
retards its conversion into butyric acid); the mixture set aside at a 
temperature between 30° and 35°, and well stirred every day, till, in the 
course of six or eight days, it is converted into a stiff paste of lactate 
of lime; this paste boiled for an hour with half an ounce of quick lime 
and 20 pounds of water; the solution strained through a cloth filter and 
evaporated to a syrup; the crystalline mass which forms in four days, 
pressed, first by itself, then three or four times, after having been each 
time stirred up, with 1; pt. of cold water; and the lactate of lime thus 
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purified is dissolved in twice its weight of boiling water. To the solution 
of every 32 pts. of the lime-salt there is then added a mixture of 7 pts. 
oil of vitriol and 7 pts. water; the lactic acid, while still hot, strained 
through linen to separate it from sulphate of lime; the filtrate obtained 
from 7 pts. of oil of vitriol boiled with 12 pts. carbonate of zine for a 
quarter of an hour (by longer boiling a very sparingly soluble basic salt 
is formed); the liquid filtered boiling hot; the colourless crystalline grains 
of lactate of zinc which separate on cooling, freed from sulphuric acid 
by washing with cold water; and additional quantities of crystalline 
grains obtained by evaporating the mother-liquor, almost to the end. 
Lastly, 1 pt. of the zinc-salt is dissolved in 7% pts. of boiling water; 
sulphuretted hydrogen passed through the solution as long as sulphide of 
zinc is precipitated; and the filtrate boiled and evaporated on the water- 
bath to a syrup, whereupon 8 pts. of the zinc-salt yield 5 pts. of syrupy 
lactic acid. (Bensch, 4nn. Pharm. 61,174.) — By this process, 100 pts. 
of cane-sugar yield 117 pts. of lactate of lime, which, if the sugar was 
white, is colourless, and does not require to be purified by pressure. If 
the carbonate of zinc contains lime and magnesia, these bases pass over 
to the lactic acid, which, after being evaporated to a syrup, must be 
. dissolved in ether, and separated from the lactates of lime and magnesia 
by filtration and evaporation. The lime-salt may however, without first 
preparing the zinc-salt from it, be freed by repeated crystallisation from a 
nitrogenous substance which obstinately adheres to it; its solution in the 
smallest possible quantity of water, mixed with a quantity of pure 
sulphuric acid not quite sufficient to decompose it; the mixture heated 
with alcohol till the sulphate of lime is completely separated; the filtrate 
evaporated to a syrup; the syrup dissolved in ether; and the ethereal 
solution filtered and evaporated. (Engelhardt & Maddrell.) 

3. Into a stone-ware jar holding 3 litres, are introduced 250 grammes 
of milk-sugar, 200 grm. of powdered chalk, 1 litre of skimmed milk and 
sufficient water to fill the jar, and the mixture is then exposed to a tem- 
perature between 25° and 30°, frequently stirred, and the water replaced 
as it evaporates, till the evolution of carbonic acid ceases, a sour 
and cheese-like odour becomes perceptible, and the chalk-powder has 
become granular,—a change which takes place in about 12 days. The 
liquid is then boiled for a quarter of an hour, and separated from the 
cheese by straining through flannel; the residue washed with boiling 
water; the whole of the liquid diluted with water, filtered through 
paper, and evaporated at a gentle heat; the lactate of lime which separates 
after 24 hours, as well as that which is obtained by further evaporation 
and setting the mother-liquor aside, strongly pressed between canvas, 
and the cake broken up and dried in the hot air chamber. The product 
amounts to 340 grammes. 

In a similar manner, lactate of lime may be obtained: From 250 
grammes of dextrin, 200 grm. of chalk, 2 litres of milk and half a litre 
of water; from 250 grm. cane-sugar, 200 grm. chalk, 2 litres of milk and 
half a litre of water left for 8 days at a temperature between 25° and 30° 
(if it be left for a longer time, a considerable quantity of the lactic acid is 
converted into butyric acid); and at lower temperatures (15° to 20°) a 
viscous fermentation goes on, whereas between 25° and 30°, provided 
there is no deficiency of ferment, nothing but lactic acid fermentation 
takes place, and in 8 days, 280 pts. of lactate of lime are obtained); — 
from pulverised wheat-starch, and the other materials above-mentioned 
added in the same proportion (in 24 hours, brisk but not viscous fermenta- 
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tion; the starch, which during the first days remains in a thick layer at 
the bottom of the vessel, gradually dissolves); from gum arabic, with 
the same additions in the same proportions as with cane-sugar, but 
without water (the fermentation, which is not viscous, begins in 24 
hours, but in 10 days produces only a small quantity of lactate of lime). 
— Beer-yeast also, instead of milk, produces lactic acid with mik- 
ee cane-sugar, dextrin, starch, or gum. (Gobley, V. J. Pharm. 
6, 54. 

4. A mixture of 25 pts. of milk-sugar, 20 pts. of chalk-dust, 100 pts. 
of skimmed milk, and 200 pts. of water, is set aside for 44 days at a 
temperature of 24°, till all the chalk is dissolved; the acid liquid then 
heated (but not to the boiling point); the curd’ strained by pressure; the 
turbid liquid clarified by decantation, straining through grey paper, and 
boiling with white of egg; the solution of lactate of lime evaporated to 
the crystallising point, and the salt recrystallised several times from hot 
water, (Wackenroder.) 

5. The solution of 800 grammes of milk-sugar in 4 litres of milk, is 
placed in the open air at a temperature of 25° to 80°, and neutralised 
with bicarbonate of soda as often as it becomes sour, perhaps every two 
days; boiled when it no longer turns acid; filtered from the curd; care- 
fully evaporated to a syrup; and the syrup dissolved in inoderately warm 
alcohol of 38° Bm. By treating this filtered alcoholic solution of lactate 
of soda with sulphuric acid to precipitate the soda, and saturating the 
filtered lactic acid with chalk, crystallised lactate of lime is obtained, and 
may be purified by further treatment. (Boutron & Fremy, ¥. Pharm. 
27, 341.) 


Il. From milk which has turned sour.—1. Scheele evaporates sour 
whey to 4; filters the liqnid from the curd; precipitates the phosphoric 
acid from it with lime; filters; dilutes with 3 pts. water; precipitates the 
lime by careful addition of oxalic acid; filters; evaporates to the con- 
sistence of honey; extracts the lactic acid with alcohol; filters; dilutes 
with water, and evaporates. Berzelius digests the acid thus obtained with 
carbonate of lead; filters; precipitates the dissolved lead with sulphuretted 
hydrogen, filters, and evaporates. — 2. The filtered solution of sour whey 
evaporated nearly to dryness, in strong alcohol, 1s mixed with alcoholic 
tartaric acid, as long as any precipitate of tartrate of potash soda, and 
lime is formed; the liquid decanted after 24 hours, and evaporated; the 
residue dissolved in water; the solution digested with carbonate of lead, 
till lead dissolves in it; the filtrate evaporated, neutralised with carbonate 
of baryta, again filtered, and diluted with water; the whole of the baryta 
precipitated by sulphate of zinc; and the filtrate evaporated till lactate 
of zinc crystallises out. (Berzelius, Lehrb. Ausg. 5, v. 241.) For the earlier 
methods of Berzelius, see Pogy. 19, 26.— For Cap and O. Henry’s pro- 
cess, J. Pharm. 25, 138; also Ann. Pharm. 30, 106. 


Ll. From juice of Mangold-wurzel. — The syrup, after it has turned 
sour, is evaporated, (or sour rice-water is evaporated nearly to dryness, 
the residue exhausted with alcohol, and the solution evaporated to a 
syrup); the acid diluted with water and saturated with oxide of zinc; the 
liquid filtered; the lactate of zine purified by repeated crystallisation ; 
the purified salt dissolved in hot water; the oxide of zinc precipitated; 
the liquid filtered; the baryta precipitated by the required quantity of 
sulphuric acid; and the liquid again filtered and evaporated. (Braconnot.) 
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Any sulphuric acid that may remain mixed with it is precipitated by 
carbonate of lead, and the lead removed by sulphuretted hydrogen. — 
2, The sour juice of mangold-wurzel evaporated to a syrup (or sour 
whey, or the sour water of the starch-manufacture,) is mixed with hydrate 
of potash; the magma boiled with alcohol of 36° Bm.; the lactate of lime 
which remains after the distillation of the alcoholic filtrate dissolved in 
warm water; the solution filtered and left to crystallise; the crystals 
purified by repeated crystallisation from alcohol, and finally from water; 
and the aqueous solution decomposed by the required quantity of oxalic 
acid. — A similar method is pursued with the rasped nuts of nux vomica, 
which have been fermented under water, excepting that, in this case, 
it is not necessary to add any lime-salt, because the fermented liquid, 
although acid, still contains a sufficient quantity of lime, and that, after 
the alcohol has been distilled off and the residue dissolved in water, the 
solution must be filtered to separate fat. (Corriol, J. scienc. phys. 8, 241.) 
8. Juice of mangold-wurzel is left to stand for two months at a tem- 
perature of 25° to 30°, till the fermentation, which is at first violent, 
and accompanied by the evolution of hydrogen and carbonic acid, is 
finished; the liquid evaporated to a syrup; this syrup separated from the 
mannite which crystallises out, and exhausted with alcohol; the alcoholic 
solution evaporated; the impure lactic acid which remains, dissolved in 
water; the filtered solution saturated with carbonate of zinc; the crystals 
of lactate of zinc obtained by evaporating the filtrate, collected and boiled 
with water and animal charcoal which has been purified by hydrochloric 
acid; the liquid filtered hot; and the colourless crystals which form on 
cooling washed with alcohol. From these crystals, the acid is separated 
by treating them, first with haryta then with sulphuric acid, after which 
the liquid is evaporated in vacuo, the residue dissolved in ether, and the 
solution again evaporated after it has deposited a few flocks. If the acid 
should be still not quite colourless, it must be combined with lime, boiled 
with animal charcoal, the resulting crystals of the lime-salt recrystallised, 
first from alcohol then from water, and their solution decomposed by 
oxalic acid. — In a similar manner; lactic acid may be prepared from sour 
whey, the acid water of the starch-manufacture, ke. (Jules Gay-Lussac 


& Pelouze.) | 


Separation of Lactic acid from the lime-salt.—1. This salt is 
decomposed by a slight excess of oil of vitriol diluted with a sixfold 
quantity of water; the liquid mixed with alcohol and filtered from the 
gypsum; the sulphuric acid precipitated by lactate or acetate of lead; 
then, after distilling off the alcohol and diluting with water, the lead is 
precipitated by sulphuretted hydrogen, and the filtrate evaporated over 
the water-bath. (Berzelius.) — 2. From the dissolved lime-salt, the lime 
is precipitated by the exactly requisite quantity of oxalic acid. (Bra- 
connot, p. 477; Jules Gay-Lussac and Pelouze, p. 478; J. A. Buchner, 
Repert. 74, 170.) — 3. The lime-salt is converted into a zinc-salt. 


Separation from the zinc-salt.—1. By sulphuretted hydrogen. 
(Bensch.)— 2. By precipitating this zinc with excess of baryta-water, 
and treating the filtrate with sulphuric acid, any accidental excess of 
which may be removed by carbonate of lead, the lead being afterwards 
precipitated by sulphuretted hydrogen. (Jules Gay-Lussac & Pelouze, 


p. 478.) 
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The acid may be completaly purified by dissolving the residue obtained 
by evaporation in ether, filtering from any salts that may be present, and 
evaporating the ether. 


Properties. Colourless syrup (Jules Gay-Lussac & Pelouze); nearly 
colourless (Braconnot),—-Brownish (Scheele). Does not solidify at 24°. 
(Engelhardt & Maddrell.) After complete evaporation in vacuo, it has 
a specific gravity of 20-5. (Gay-Lussac & Pelouze.) Volatilises without 
decomposition at 200°, only when a platinum wire is immersed in it. 
(Pelouze.) Inodorous, has an intolerably biting, pure acid taste. (Gay- 
Lussac & Pelouze.) 


Syrup dehydrated as completely as possible at 100°. 
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Gerhardt (Précis Chim. org. 1, 596) first raised the formula from C®H®O® to 
CYHEO” ; which hypothesis was afterwards adopted more or less by Laurent (Compt. 
rend. 20, 512), Engelhardt & Maddrell, and Strecker (Ann. Pharm. 81, 248).— 
Hypothetical anhydrous lactic acid Li is according to the old view C®H*O®, according 


to the more recent view C?H'°O".—Syrupy lactic acid may be regarded as formic acid 
+ aldehyde = 2(C?H°O',C*H/O”.) 


Decompositions. 1. Dry distillation. The acid, when very gradu- 
ally heated, becomes less viscid; gives off at 130°, slowly and without 
evolution of gas, colourless water, together with a small quantity of 
lactic acid, and leaves a pale yellow, solid, easily fusible, extremely 
bitter residue] of lactic anhydride = C°H*O* [C¥H'°O"]. This residue 
remains unaltered up to 250°, but from 250° to 800°, at which tempe- 
rature the decomposition is complete, gives off carbonic oxide gas, mixed 
at first with 4 or 5, and at last with 50 per cent. of its volume of carbonic 
acid, (altogether a quantity of gas amounting to 33°1 per cent. of the 
anhydride,) and yields a distillate amounting to 60 per cent. of the 
anhydride, and consisting of lactide, which crystallises out on cooling 
and likewise sublimes; of lactone with small quantities of acetone; and 
an odoriferous oil insoluble in water, whilst a quantity of difficultly 
combustible charcoal remains, amounting to 6°9 per cent. of the anhy- 
dride. (Pelouze.) — The anhydride, which remains undecomposed after 
heating to 240°, gives off, when kept for some time between 250° and 
260°, carbonic oxide mixed with 3 or 4 per cent. of its bulk of carbonic 
acid gas (without any carburetted hydrogen) ; yields a yellowish distil- 
late, which deposits crystals of lactide, and contains, in addition to the 
lactide (amounting to 14°9 per cent. of the anhydride,) nothing but ordi- 
nary lactic acid, citraconic acid, (x, 417,) aldehyde (amounting to 12:2 
per cent. of the anhydride), but neither acetone nor lactone; and leaves 
1 or 2 per cent. of shining, easily combustible charcoal. The aldehyde 
and the citraconic acid |?| are perhaps merely products of decomposition 
of the lactide; C’H°O® = 20*H*0?+4C0O. The ordinary lactic acid is 
formed from a portion of the anhydride by addition of the water set 
free by the conversion of the remainder into lactide. If the anhydride 
be distilled at 300° instead of 260°, less lactic acid and lactide are 
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obtained, and more aldehyde. (Engelhardt.) Lactic acid, when heated, 
gives off pungent vapours which excite coughing, and yields a brown 
empyreumatic oil, together with an acid liquid, the acid of which is 
neither lactic nor acetic acid, but forms a viscid uncrystallisable salt 
with oxide of zinc. (Braconnot, Ann. Chim. Phys. 50, 875.) —It yields 
a watery distillate continually becoming more acid, the first portion of 
which however assumes a syrupy consistence when evaporated in vacuo, 
and if then gently heated in contact with the air, deposits crystals of 
lactide; it afterwards yields an oil and then a buttery mass, which soli- 
difies in the neck of the retort, and when exhausted with cold ether, 
leaves scales and ultimately rhombic lamine. Lastly, there remains a 
shining, tumefied charcoal. The acid which remains after partial distil- 
lation, likewise contains a certain quantity of lactide, and on boiling 
this acid with ether and cooling the liquid, the lactide crystallises out. 
(Corriol.) — By continued heating to between 180° and 200°, the acid 
is much more quickly converted into the anhydride, and yields a much 
more copious distillate of the unaltered acid, than between 130° and 
140°; and if a platinum wire be immersed in the liquid, the lactic acid 
may be distilled over quite unaltered and with regular ebullition. (Engel- 
hardt.) —If the lactic acid contains a small quantity of sulphuric acid, it 
yields only carbonic oxide gas, no carbonic acid. (Pelouze.) If it con- 
tains the smallest quantity of impurity, albumen for example, it does 
not yield any sublimate of lactide. (Gay-Lussue & Pelouze.) — Lactic 
acid, heated gently in contact with the air, boils gently, emitting a 
suffocating odour, swells up, blackens, and leaves a spongy charcoal. 
(Berzelius.) 

2. Lactic acid (or ferrous lactate,) mixed with a sixfold quantity of 
oil of vitriol, and gently heated, froths up briskly, acquires a dark- 
brown colour; gives off about 4 of its weight of pure carbonic oxide gas; 
and ata higher temperature, yields about 4 of its weight of a humus- 
like substance. (Pelouze.) 

3. Boiling nitric acid converts lactic into oxalic acid. (Jules Gay- 
Lussac & Pelouze.) 

4, Lactic acid and its salts distilled with smal] quantities of common 
salt, peroxide of manganese, sulphuric acid, and water, yield chiefl 
aldehyde; with larger quantities, principally chloral. (Stideler, Anz. 
Pharm. 69, 332.) 

5. With aquecus chlorides, of the alkalies or chlorous acid, lactie acid 
is converted, first into oxalic acid, then with effervescence into carbonic 
acid. (Cap & Henry.) 

6. When treated with peroxide of barium or peroxide of lead, it is 
converted chiefly into oxalic acid. (Cap & Henry.) 

7. Distilled with dilute sulphuric acid and peroxide of manganese or 
peroxide of lead, it yields a large quantity of adelhyde, together with 
carbonic acid. (Liebig.) 


Combinations. Lactic acid absorbs water from the air, and dissolves 
in water in all proportions. (Scheele and others.) — 


Lactates. — The acid expels acetic acid from acetate of potash at 100° 
(as also stated by Scheele), and throws down the sparingly soluble lactate 
from a cold-saturated solution of acetate of zinc or magnesia. The 
bibasic (neutral) lactates are C”H'M’O™, and the monobasic (acid) 
lactates are C?H"MO"’. The crystalline lactates, which are numerous, 
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do not effloresce when exposed to the air, but give off water in vacuo, 
and the whole of it at 100°, the monobasic nickel-salt, however, only at 
130°. They sustain a heat of 150° to 170°, without decomposition; the 
ziuc-salt may even be heated to 210°. They dissolve sparingly for the 
most part in cold water and alcohol, and effloresce rapidly from their 
solutions, but they are all insoluble in ether. (Engelhardt & Maddrell.) 


Lactate of Ammonia. — Crystals, which redden litmus, and when 
heated melt, and give off ammonia. (Braconnot.) The acid mixed with 
ammonia shows signs of crystallisation, so long as the ammonia is main- 
tained in excess, during the evaporation of the solution; but when further 
evaporated, it gives off ammonia, and leaves a deliquescent residue, which, 
when subjected to dry distillation, gives off the greater part of its ammonia, 
before the acid is decomposed. (Berzelius.) It is only when ammoniacal 
gas is passed through an ethereal solution of lactic acid, that traces of 
crystals at first appear; but these, on addition of more ammonia, sink 
to the bottom of the ether in the form of a syrup. (Hngelhardt & 
Maddrell.) (Dumas, Ann. Chim. Phys. 54, 236.) Uncerystallisable, 
deliquescent. (Pelouze.) 


Lactate of Potash. — Unerystallisable, deliquescent; soluble in water 
and alcohol. (Scheele, Braconnot.) Deliquescent crystalline crust. (Ber- 
zelius.) Crystallising with difficulty. (Gay-Lussac & Pelouze.) Syrup 
which cannot be made to crystallise. (Engelhardt & Maddrell.) 


Lactate of Soda. — Unerystallisable, deliquescent. (Scheele, Bracon- 
not.) When the acid somewhat supersaturated with carbonate of soda, 
is evaporated and exhausted with alcohol, and the alcohol evaporated at 
50°, crystals remain covered with a transparent colourless mass, which 
becomes moist on exposure to the air. (Berzelius.) Uncrystallisable 
syrup. (Engelhardt & Maddrell.) 


Lactate of Baryta.—a. Bibasic.— By saturating the boiling acid 
with carbonate of baryta. ‘Transparent, non-deliquescent gum. (Bra- 
connot, Berzelius.) Neutral; dissolves readily in ordinary alcohol; inso- 
luble in cold and very sparingly soluble in boiling absolute alcohol, 
from which it separates in viscid threads on cooling. (Engelhardt & 
Maddrell.) 

6. Monobasic. — By mixing 1 pt. of the acid saturated with carbo- 
nate of baryta with 1 pt. more of the acid, crystals are obtained, which 
may be freed from admixed salt a or free acid, by washing with ordinary 
alcohol. The crystals are very solid, strongly acid, permanent in the air, 
do not efiloresce in a dry vacuum, give off from 2:99 to 3-98 per cent. 
of water at 100°, with some contraction, and dissolve with tolerable 
facility in water, but sparingly in cold alcohol of ordinary strength. 
(Engelhardt & Maddrell.) To this kind probably belong also the 
crystals described by Braconnot, (Ann. Chim. Phys. 50,875,) which were 
cauliflower-like, mixed with needles, fusible when heated, and soluble in 
21 pts. of cold water. 


Air-dried crystais. Engelhardt & Maddrell. 
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Lactate of Strontia. — Bibasic. — By evaporating the aqueous acid 
saturated with carbonate of strontia, a gummy mass is obtained, which, 
in 24 hours, solidifies in crystalline grains, soluble in 8 pts. of cold 
water. (Braconnot.) The grains, which resemble the lime-salt, exhibit 
a concentrically radiated structure; at the heat of the water-bath, they 
melt and give off their water of crystallisation. (Blucher, Pogg. 63, 
429.) They are very much like the lime-salt, and give off 17-70 p. c. 
(6 At.) water at 100°. (Engelhardt & Maddrell.) 


Aé 100°. Engelhardt & Maddrell. 
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Air-dried crystals. 
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Lactate of Lime.—a. Bibasic.— Obtained in the preparation of 
lactic acid (pp. 475-478), or by saturating the boiling acid with carbonate 
of lime. — White opaque needles and crystalline grains (Braconnot), 
composed of delicate, concentrically radiating needles (Corriol, Engel- 
hardt & Maddrell), which under the microscope present the appearance 
of right rhombic prisms (Wackenroder) ; they grate between the teeth, 
are somewhat bitter (Cap & Henry), have but little taste (Corriol). — 
The air-dried crystals become soft at 80° out of contact with the air; 
melt at 100° to a colourless syrup, which hardens in the cold; give off 
the greater part of their water at 135°, then a small] additional quantity 
as the heat rises to 170°, in all 29:17 p. ¢. (10 At.), while a white frothy 
mass remains behind. They give off 20°47 per cent. in the air at 80°, 
afterwards no longer melt at 100°, and give off at this temperature 2°54 
p- ¢. more of water, altogether 22°95 p.c. (or 8 At.); but at 130° the 
loss amounts in all to 28°0, and at 200° to 29'1 p. c.; from 150° upwards 
traces of an acid go off. (Wackenroder.) — When heated, they melt into 
a resinous mass, which becomes crystalline when moistened. (Cap & 
Henry.) Over oil of vitriol, in air as well as in vacuo, they give off 
their 29°22 p. c. (10 At.) of water completely. (Engelhardt & Maddrell.) 
— The crystals melt to a transparent liquid, then froth up, blacken, and 
take fire. (Braconnot.)— The crystals, when subjected to dry distilla- 
tion, first give off their water, then solidify, give off carbonic acid and 
metacetone, and an oil which boils between 160° and 180°, contains 
77°42 p.c. C, and 10°84 H. (Favre, V. Ann. Chim. Phys. 11, 80; also 
J. pr. Chem. 32,370). The dry salt remains undecomposed at 180°, 
then melts at 220°, giving off 1:17 p. ¢. of empyreumatic vapours. 
(ingelhardt & Maddrell.) At 250°, it aggregates into an amber-yellow, 
tumefied gum; then swells up, chars, gives off a brown oil, having an 
aromatically empyreumatic odour and an acid liquid, which, however, does 
not contain acetic acid; and finally leaves carbonate of lime, together 
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with a small quantity of charcoal. (Wackenroder.) The clear, colour- 
less solution of the crystals in cold oil of vitriol, gives off, when heated, 
carbonic oxide and sulphurous acid gas, (together with an odour of 
apples, according to Cap & Henry), turns yellow, then black, and after- 
wards, on addition of water, deposits a large quantity of humus-like 
matter and gypsum. When the salt is fused for a short time with hydrate 
of potash, about half of its acid is converted, without charring, into 
oxalic acid, besides formic and acetic acid. (Wackenroder. 

The crystals are permanent in the air. (Engelhardt & Maddrell.) 
1. pt. of the crystals dissolves in 21 pts. of cold water (Braconnot); in 
17-4 pts. of water at 24°, and in any quantity of boiling water, in which 
in fact they melt; the solution of 3 pts. of the salt in 1 pt. of hot 
water, is a thick syrup, which hardens as it cools. (Wackenroder.) The 
aqueous solution effloresces in cauliflower-like masses when evaporated. 
(Engelhardt & Maddrell.) The crystals dissolve in 490 pts. of 85 per 
cent. alcohol at 20°, but (fusing at the same time according to Engel- 
hardt & Maddrell,) in 1:2 pts. of boiling alcohol of that strength, and, 
as the liquid cools (nearly all the salt being deposited, according to 
Corriol,) a magma of slender crystals is produced. (Wackenroder.) The 
solubility is very slight, even at 50°, and does not increase till the tem- 
perature is further raised. The crystals which separate from hot alcohol 
contain the above-mentioned quantity of water. (Engelhardt & Maddrell.) 
The alcoholic solution is precipitated by ether, which does not dissolve 
the salt, in the crystalline form (Pelouze), curdy (Wackenroder.) The 
dehydrated salt dissolves sparingly in boiling 85 per cent. alcohol 
(Wackenroder), and the crystallised salt sparingly in boiling absolute 
alcohol, which abstracts the water, and leaves the greater part of the 
salt in the form of a resinous mass. (Corriol.) Phosphoric acid preci- 
pitates phosphate of lime from the alcoholic solution of the salt, and, 
nevertheless, aqueous lactic acid dissolves phosphate of lime (Pelouze), 
even the dilute acid dissolving it readily. (Cap & Henry.) Oxalate of 
lime likewise dissolves to a certain extent in lactic acid. (Cap & Henry.) 
Aqueous lactate of lime mixed with sulphates yields a deposit of gypsum 
only on boiling. 


Dehydrated at 100°. Engelhardt & Maddrell. 
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The crystallised salt, C”HCa?0" + 10 Aq. contains 29°17 p.c. 
water (Wackenroder); 29°22 (Hngelhardt & Maddrell); 29:4 (Corriol); 
29°5 (Gay-Lussac & Pelouze.) | 
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b. Monobasic. —1 pt. of the acid saturated with carbonate of lime is 
mixed with at least 1 pt. more of the free acid, and the liquid evaporated 
toasyrup. If sufficient acid be not added, the salt a crystallises out at 
first. Concentrically fibrous crystalline masses resembling wavellite ; 
from the solution in boiling absolute alcohol, the salt separates in the 
form of a crystalline web, which may be freed from adhering acid by 
washing with ether. After drying in the air, it is soft to the touch, 
permanent in the air, gives off 8°8 p. c. (2 At.) water of crystallisation 
at 80°, and 0°36 p.c. more at 90°, with slight contraction and empyreu- 
matic odour. (Engelhardt & Maddrell.) 


At 80°. Engelhardt & Maddrell. 
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Chloride of Calcium with Lactate of Lime.— The prisms obtained by 
evaporating an aqueous solution of lactate of lime with excess of chloride 
of calcium, are dried between paper, and washed with cold ordinary 
alcohol. The prisms, which are different from those of hydrated chloride 
of calcium, leave, at each crystallisation from water, a portion of 
chloride of calcium in the mother-liquor. At 110°, they give off 22:18 
per cent. (rather more than 6 At. of water). They dissolve very readily 
in cold water and in ordinary or absolute alcohol at the boiling heat, but 
with difficulty in cold alcohol. (Engelhardt & Maddrell.) 


Dried at 100°. Engelhardt & Maddreil. 
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Lactate of Lime and Potash. — When one-half of an aqueous solution 
of lactate of lime is precipitated by carbonate of potash, the other half 
then added, and the liquid evaporated over the water-bath, a syrupy 
mass is obtained, which when further heated, gradually changes to a 
mass of transparent, granular crystals. If an excess of carbonate of 
potash is used, the granules are larger, but part of the liquid refuses to 
erystallise. The uncrystallisable syrup may however be removed by 
rapid washing with cold water, and crystals are then obtained, 1 or 2 
lines in length and apparently octohedrons belonging to the oblique _pris- 
matic system. The hard colourless grains dissclve in water slowly in 
the cold, easily when heated; from a concentrated solution, the double 
salt crystallises out unaltered, whereas a dilute solution deposits lactate 
of lime. The crystals do not suffer any diminution of weight at 120°; 
at a higher temperature, they melt without decomposition, and solidify in 
a vitreous mass on cooling, (Strecker, Ann, Pharm. 81, 248; 91,852.) 
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Strecker. 
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Lactate of Lime and Soda. — Prepared like the potash-salt. Crys- 
tallises from the concentrated solution on cooling in colourless, trans- 
parent, hard granules, which give off water and become opaque at 100°, 
and melt at a higher temperature. The salt dried over oil of vitriol 
gives off 8:1 p.c. (2 At.) water at 130.° (Strecker.) 


Dried at 130°. Strecker. 
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Dried over oil of vitriol. Strecker. 
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Bibasic Lactate of Magnesia. — The boiling aqueous acid is saturated 
with carbonate of magnesia, or sulphate of magnesia is precipitated by 
lactate of baryta, and the filtrate evaporated. Crystalline crusts and 
shining prisms, perfectly neutral, not efflorescing excepting in vacuo over 
oil of vitriol; at 100° they give off 21:12 p.c. (6 At.) water. (Engel- 
hardt & Maddrell.) By slow evaporation, granular crystals are obtained; 
by quick evaporation, a transparent gum. (Berzelius.) Granular, some- 
what efflorescent crystals, having a slight taste and charring without 
fusion when heated. (Braconnot.) Shining efflorescent crystals. (Gay- 
Lussac & Pelouze.) When the solution is evaporated over the water-bath, 
an anhydrous salt is obtained having a silky lustre. (Engelhardt & 
Maddrell.) The ordinary crystals dissolve in 25 pts. of cold water 
(Braconnot), in 28 pts. of cold and in 6 pts. of boiling water, but not in 
alcohol either hydrated or absolute, even when heated (Kngelhardt & 
Maddrell); in 30 pts. of cold water. (Gay-Lussac & Pelouze.) 


Dried at 100. Engelhardt & Maddrell. 
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Lactate of Magnesia and Ammonia. — When lactate of magnesia is 
precipitated by excess of ammonia, and the filtrate evaporated, needles 
are obtained which are permanent in the air. (Berzelins ) 
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Lactate of Alumina. — Hydrate of alumina is scarcely soluble in the 
-acid. By precipitating lactate of baryta with sulphate of alumina, a 
filtrate is obtained, which contains a large quantity of alumina, but does 
not yield any crystals. (Engelhardt & Maddrell). — Gum permanent in 
the air. (Braconnot.) 


Chromic Lactate. — Hydrated chromic oxide dissolves very easily in 
lactic acid, forming a liquid, which, when evaporated yields a syrup but 
no crystals. (Gay-Lussac & Pelouze ; Engelhardt & Maddrell.) 


Uranic Lactate. — The base obtained by heating uranic nitrate and 
boiling with water, dissolves readily in the acid, and yields by evapo- 
ration and cooling, a syrup, and afterwards, light yellow crystalline crusts 
which redden litmus strongly. They give off only 1 per cent. of water, 
probably hygroscopic, at 100°, and glow when more strongly heated in 
contact with the air. They dissolve readily in water, their solution 
acquires a green colour by exposure to the sun and afterwards deposits a 
brown oxide free from lactic acid. (Engelhardt & Maddrell.) 


Crystals at 100°. Engelhardt & Maddrell. 
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Lactate of Manganese. — By boiling carbonate of manganese with the 
acid. Rectangular prisms bevelled with two faces resting on the narrow 
lateral faces; somewhat efflorescent; melt in their water of crystallisation 
when heated. (Braconnot.) By rather quick evaporation, highly lustrous 
crystalline crusts are obtained, sometimes colourless, sometimes of a pale 
rose colour; by spontaneous evaporation, large crystals belonging to the 
right prismatic system and agreeing in form with those of the copper-salt. 
(Engelhardt & Maddrell; comp. Kttling, Ann. Pharm. 63,108.) They 
are permanent in the air, give off 9°66 per cent. of water when placed 
over oil of vitriol in the air, apparently 4 At. over oil of vitriol in vacuo, 
and 18°69 p.c. (6 At.) at 100°. (Engelbardt & Maddrell.) The crystals 
are colourless or pale rose-coloured, efflorescent, and contain 10 At. 
water. (Gay-Lussac & Pelouze.) — They dissolve in 12 pts. of cold 
water (Braconnot); more readily in boiling water; are insoluble in ordi- 
nary alcohol when cold, but dissolve in it with tolerable facility at the 
boiling heat; alcohol also throws down the aqueous solution, crystals of 
different appearance but containing the same amount of water. (Engel- 


hardt & Maddrell.) 


At 100°. Engelhardt & Maddrell. 
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Antimonic oxide, even that which is precipitated from tartar-emetic by ammonia 
(Lepage, J. chim. méd. 20, 8), is nearly insoluble in lactic acid, but dissolves somewhat 
copiously in acid lactate of potash, without however yielding crystals (Hngelhardt & 
Maddrell). Biartimoniate of potash dissolves with tolerable facility in lactic acid. 
(J. O. Buchner.) 


Lactate of Bismuth. —- a. Bibasic. — Nitric acid saturated with 
bismuth is dropped into a dilute solution of lactate of soda; the mixture 
boiled for some time; and the copious precipitate collected in a filter, and 
washed with water. Dried at 100°, at which temperature it does not 
diminish in weight, it contains 74°55 per cent. of teroxide of bismuth, 
so that its formula is 2Bi03,C"HO™. It is neither dissolved nor decom- 
posed by water, either cold or boiling. (Engelhardt & Maddrell.) 

b. Monobasic.— The hydrate or carbonate of teroxide of bismuth 
dissolves sparingly in the acid, and yields by evaporation small crystals, 
which when purified from the free. acid by washing with alcohol and 
afterwards with ether, present the appearance of delicate miicroscopic 
needles. — 2. Nitric acid saturated with bismuth is precipitated by a 
slight excess of concentrated solution of lactate of soda; the resulting 
crystalline magma of lactate of bismuth and nitrate of soda dissolved in 
the smallest possible quantity of [warm ?] water, which takes place 
without turbidity, if the nitrate of bismuth is not in excess; the solution 
left at rest; the mother-liquor, after separation from the resulting 
crystalline crusts, mixed with alcohol, till it begins to be milky; sepa- 
pated after two days from the newly formed crusts; and the addition of 
alcohol in small quantity repeated as often as crystalline crusts are 
obtained; these crusts are then rinsed with the smallest possible quantity 
of water, and dried in the air. If too much alcohol were added at once, 
nitrate of soda would be likewise precipitated, and this could be washed 
away without some decomposition of the bismuth-salt. — The crusts do 
not give off any thing at 100°. They impart to cold water, a certain 
portion of acid, together with a trace of teroxide; but they dissolve for the 
most part in boiling water, leaving the salt a, and the solution, on cooling 
does not yield any crystals; when evaporated however, it deposits crys~ 
talline crusts [of a more acid salt ?], which form a clear solution with a 
small quantity of water, but produce considerable turbidity with a larger 
quantity. (Engelhardt, Ann. Pharm. 651, 367.) 


At 160°. Engelhardt. 
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[The result of the analysis does not appear to be reconcilable with the nucleus- 
theory. | 


Lactate of Zinc.—Obtained by dissolving the carbonate in lactic acid, 
or by mixing lactaté of lime with chloride of zinc, and washing the 
small crystals (Bliicher, Pogg. 63, 429); or again, by a process similar to 
Wohler’s method of preparing the iron-salt (p. 491.) Crystallises readily. 
Small, obliquely truncated, four-sided prisms (Braconnot, Gay-Lussac & 
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Pelouze); belonging to the right prismatic system. (K. Schmidt, Ann. 
Pharm. 61, 331; vid. also Schabus, Jahresber. 1854, 405). Needles 
having a slightly acid, styptic taste. (Cap & Henry.) Needles which 
redden litmus. (Engelhardt & Maddrell.) The crystals give off 17°79 
per cent. (6 At.) water at 100°. (Mitscherlich & Liebig, Ann. Pharm. 
7,47.) They do not lose weight over oil of vitriol in the air; but in 
vacuo, they give off 18:22 p.c. water, so that from 120° to 160°, they 
lose only 3°184 per cent. and no more at 310°. (Engelhardt & Maddrell.) 
A. further loss takes place at 250°, but the salt turns brown at the same 
time. (Gay-Lussac & Pelouze.) Ata higher temperature, charring and 
combustion takes place, but without fusion. Sulphuretted hydrogen 
does not completely precipitate the zine from the aqueous solution | 1]. 
(Braconnot; compare p. 476). The crystals dissolve in more than 50 pts. 
of cold water, in a smaller quantity of hot water (Braconnot); in 58 
pts. of cold, and in 6 pts. of boiling water (Engelhardt & Maddrell). The 
salt is nearly insoluble (quite, according to Gay-Lussac & Pelouze) in 
alcohol either cold or boiling. (Cap & Henry; Engelhardt & Maddrell.) 


Mitscherlich Engelhardt 
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The salt analysed by Strecker was prepared from alanine (ix, 434); Thomson’s 
erystals (Ann. Pharm. 23, 238) were obtained from the acid of sauerkraut. 


Lactate of Zine and Potassium, — Prepared like the corresponding 
sodium-salt;—after drying over oil of vitriol, itis anhydrous. (Strecker.) 


Lactate of Zine and Sodium. — By partially precipitating lactate of 
zinc with carbonate of soda, and evaporating over the water-bath, a 
syrupy residue is obtained, which on cooling solidifies for the most part 
into a rather soft crystalline mass. After drying over oil of vitriol, it 
gives off 9:0 p.c. (2 At.) water at 120°. Dissolves readily in water, but 
a moderately dilute solution yields crystals of lactate of zinc. (Strecker, 
Ann. Pharm. 91, 354.) 


Dried at 120°. Strecker, 
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Lactate of Cadmium.—1. Obtained by dissolving the hydrate or 
carbonate of the oxide in the boiling acid to saturation, then filtering, 
evaporating till a crystalline film forms, and cooling. (Lepage, J. chim. 
med. 20, 8; also J. pr. Chem. 31, 877; Engelhardt & Maddrell.) —2. By 
mixing the boiling solutions of lactate of lime and sulphate of cadmium 
in exactly equivalent proportions, filtering from sulphate of lime and 
evaporating. (Lepage.)—Spongy mass consisting of small white needles 
(Lepage); colourless neutral needles, which, after drying in the air, give 
off only 0:28 p.c. of hygroscopic water at 100°. (Engelhardt & Maddrell.) 
— The salt dissolves in 8 or 9 pts. of cold. and in 4 pts. of boiling water, 
but does not crystallise from the latter solution on cooling, unless it be 
previously evaporated till a crystalline film forms. (Lepage.) Dissolves 
in 10 pts. of cold and in 8 pts. of boiling water, but not in alcohol eyen 
when hot. (Engelhardt & Maddrell.) 


& 
Needles. | Engelhardt & Maddrell. 
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Stannous Lactate.— Quadrobasic.— The acid solution of protochloride 
of tin mixed with bibasic lactate of soda, deposits a white crystalline 
powder, which must be washed with water. After drying in the air, it 
gives off only 0°77 per cent. of water at 100°; is insoluble in cold water 
and alcohol; gives up to boiling water a large quantity of acid and a trace 
of tin, dissolves readily in hydrochloric acid, and also in acetic acid 
after boiling for some time. (Hngelhardt & Maddrell.) The solution of 
tin in lactic acid deposits a certain quantity of binoxide when evapo- 
rated, and afterwards deposits an acid salt in small wedge-shaped 
octohedrons. (Braconnot.) 


Crystals at 100°. Engelhardt & Maddrell. 
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Stannic Lactate. — Bichloride of tin does not form a precipitate with lactate of 
soda; nor does the mixture yield crystals when evaporated to a syrup. (Engelhardt & 
Maddrell.) 


Lactate of Lead. — Polybasic. — By digesting b with oxide of lead, 
which then swells up considerably, or by precipitating it with a small 
quantity of ammonia. The mass when dissolved in water, has an alkaline 
reaction and a styptic taste. It dries up to a soft powder; glimmers away 
like tinder, when set on fire at a single point, leaving about 83 per cent. 
of lead with a small quantity of oxide; and dissolves sparingly in cold, 
more freely in hot water, whence on cooling, a portion is deposited in the 
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form of a light yellow powder; the solution is clouded by the carbonic 
acid of the air. (Berzelius,) 

b. Bibasic ? — By saturating the boiling acid with carbonate of Jead. 
The sweet and styptic-tasting syrup obtained by evaporation dries up to 
an easily soluble gum (Scheele, Braconnot), and forms after standing for 
some time, a granular salt, permanent in the air, soluble in alcohol. 
(Berzelius.) The acid saturated while hot with carbonate of lead, is 
neutral, but when exposed to the air, becomes slightly acid, in consequence 
of the formation of a film of carbonate of lead; over oil of vitriol, it dries 
up to a gum which dissolves easily in ordinary alcohol, but is insoluble 
in absolute alcohol when cold, and very sparingly soluble at the boiling 
heat; from the hot alcoholic solution, it separates completely in threads 
on cooling; ether does not dissolve a trace of it. (Hngelhardt & 
Maddrell.) 


Ferrous Lactate. —1. Obtained by dissolving iron filings in the hot 
aqueous acid as long as hydrogen continues to escape, and filtering the 
liquid while hot (Braconnot, Gay-Lussac & Pelouze).—Kossmann (fepert. 
77, 226) washes the crystals obtained from the filtrate by cooling, on the 
filter, first with a small quantity of cold water, then with alcohol. He 
likewise obtains an additional quantity of crystals from the mother-liquor 
by boiling with iron filings. (Compare Louradour, J. Pharm. 26, 165.) 
— 2. By dissolving ferrous carbonate in lactic acid. Lipowitz (WV. Br. 
Arch. 32, 277) precipitates ferrous sulphate purified by Bonsdorff’s 
process (v, 238) with carbonate of soda at the boiling heat; washes the 
precipitate quickly with boiling alcohol; dissolves it in previously heated 
lactic acid; and quickly dries between paper the crystals which form on 
cooling. —38. Bibasic lactate of ammonia, soda, lime or baryta is precipi- 
tated by ferrous sulphate or chloride (Lepage, J. Chim. méd. 22, 5): The 
solution of 100 pts. of lactate of lime in 500 pts. of boiling water, is 
mixed in a flask with a solution of 62 pts. ferrous sulphate in 500 pts. of 
water and a small quantity of lactic acid; the mixture heated with agita- 
tion in the water-bath; the solution quickly filtered from the gypsum, and 
rapidly boiled down to one-half in contact with a small quantity of iron wire 
in a porcelain or cast iron vessel; the liquid filtered; the crystals which 
form on cooling washed with alcohol and dried between paper; and the 
mother-liquor repeatedly evaporated to the crystallising point.—A similar 
process is adepted by Wackenroder. — Engelhardt & Maddrell: Oil of 
vitriol is boiled in a flask with excess of lactate of baryta; the filtrate mixed 
with alcohol, and the crystals washed with that liquid.—Haidler (Jahrb. 
pr. Pharm. 9, 20): Alcoholic solutions of lactate of lime and protochloride 
of iron are mixed, and the resulting crystals washed with alcohol after 24 
hours. — Blucher (Pogg. 63, 429): Aqueous solutions of the two salts. — 
Wackenroder: 194 pts. of lactate of lime dissolved in the smallest possible 
quantity of boiling water, are added to a saturated solution of 34 pts. of 
iron in hydrochloric acid; the mixture set aside to crystallise in a closed’ 
vessel completely filled with it; and the remainder of the crystals pre- 
cipitated from the mother-liquor by addition of alcohol free from air.— 
Pagenstecher (2epert. 76, 307): Lactate of ammonia (obtained by pre- 
cipitating lactate of lime with carbonate of ammonia and evaporating the 
filtrate to a syrup) dissolved in 6 pts. of alcohol of 30° Bm., is mixed 
with a concentrated solution of protochloride of iron; and the crystals which 
form in 86 hours, collected upon linen, washed with alcohol, pressed 
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between paper, and dried at a gentle heat, or better in vacuo over oil of 
vitriol. Engelhardt & Maddrell recrystallise the salt thus obtained from 
water free from air. 

4. This salt is also formed when sugar of any kind is left to undergo 
the lactic acid fermentation in contact with iron filings. — Wohler 
(Ann. Pharm. 48, 149): 2 lbs. of sour milk, with 1 oz. of milk-sugar 
and 1 oz. of iron filings, are set aside for several days at a temperature 
between 30° and 40°, the mixture being shaken and the milk-sugar 
renewed from time to time, till the ferrous lactate is deposited in the 
form of a white crystalline powder. The liquid is then heated to the 
boiling point, filtered hot into a vessel which is afterwards closed, the 
mother-liquor, after a few days, poured off from the crust of needle- 
shaped crystals; and these crystalline crusts washed with cold water, and 
quickly dried on bibulous paper at a gentle heat, or previously reerys- 
tallised from boiling water. (Compare Gobley, WV. J. Pharm, 6, 57; 
Ruder, Jahrb. pr. Pharm. 6, 45.) 

Yellowish white needles, which redden litmus and are permanent in 
the air after drying. (Engelhardt & Maddrell.) Greenish white crusts 
and grains made up of slender rectangular needles, having a sweetish 
ferruginous taste, and permanent in the air. (Wittstein, Aepert. 83, ie) 
White tabular crystals, which redden litmus. (Louradour.) — The needles 
give off all their water, amounting to 19°13 p.c. (6 At.) In vacuo, or 
when heated to 100° in a stream of hydrogen. At 60° in the air, they 
give off water and turn brown, then gradually black, being nearly 
transformed into ferric lactate which is easily soluble in water, and gives 
off an empyreumatic odour at 120°. (Engelhardt & Maddrell.) The 
needles swell up slightly when heated in contact with the air, give off 
white acid vapours smelling like burnt tartar, and finally leave 271 p.c. 
of ferric oxide. The aqueous solution oxidises quickly in contact with 
the air, turning brown, but without forming a precipitate. (Engelhardt & 
Maddrell.) When boiled in a narrow-necked flask, it acquires a brownish 
yellow colour, in a few minutes, even before any ferric salt is formed, 
and becomes turbid by continued boiling, in consequence of the precipi- 
tation of hydrated ferric oxide, amounting im the end to 7:5 per cent. 
while the iron which remains dissolved in the brownish yellow, strongly 
acid liquid is also in the end completely converted into ferric oxide,— 
and the liquid, if subsequently digested with iron filings, takes up a small 
quantity of iron, but retains its yellow colour, and again deposits ferric 
oxide when boiled. ‘lhe formation of ferric oxide during the boiling 
appears to be accompanied by an alteration and colouring of theacid. The 
aqueous solution of the needles heated in shallow dishes, dries up without 
turbidity to a dingy yellow-green, transparent, brittle mass of resin, 
containing both protoxide and sesquioxide of iron; deliquesces to a syru 
on exposure to the air; and dissolves completely in water. (Wittstein.) 

The needles dissolve in 48 pts. of water at 10°, forming a pale yellow- 
green solution; in 12 pts. of boiling water; very sparingly in weak, and 
not at all in strong alcohol. (Wittstein.) They dissolve with tolerable 
facility in boiling alcohol. (Engelhardt & Maddrell.) 

The salt may be contaminated with ferrous sulphate (to be detected 
by chloride of barium), with starch (by iodine), with milk-sugar (by 
boiling with 15 pts. of nitric acid to 3 pts. of the salt, and crystallising 
the resulting mucic acid by cooling). (Louradour.)— Ferrous sulphate 
mixed with a sufficient quantity of lactic acid, is not precipitated by 
ammonia, not even after continued exposure to the air and heating. 
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Dried at 100°. Engelhardt & Maddrell. 
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Ferric Lactate. — After evaporation of the solution. Brown mass. 
(Braconnot, Gay-Lussac and Pelouze), red-brown (Berzelius), yellow 
amorphous (Engelhardt & Maddrell), deliquescent (Gay-Lussac & 
Pelouze), insoluble in alcohol. (Berzelius.) — The dark-yellow solution 
of recently precipitated ferric hydrate in the heated acid, which is com- 
pletely precipitable by ammonia, and in which the merest trace of pro- 
toxide of iron, formed at the expense of the acid, may be detected, yields 
by evaporation a yellowish green resinous mass, in which about + of the 
iron appears to be converted into protoxide.—Sesquichloride of iron mixed 
with a large quantity of lactic acid, assumes a dark red colour when mixed 
with ammonia in the cold, and forms after some minutes only, a brownish 
precipitate, a small quantity of iron remaining in solution; but when 
heated, it immediately deposits nearly all the iron. (Wittstein.) 


Lactate of Cobalt. — By boiling the hydrate with the acid. (Hngel- 
hardt and Maddrell.) ‘Rose-coloured crystalline grains (Braconnot, Gay- 
Lussac & Pelouze), consisting of needles, slightly acid and permanent in 
the air; they do not give off anything in vacuo over oil of vitriol, but at 
100°, they part with all their water, amounting to 19°58 per cent. 
(Engelhardt & Maddrell.) In the fire, they char and burn, but do not 
melt. Sulphuretted hydrogen precipitates from their aqueous solution 
only a portion of the oxide, leaving a pale red [monobasic ?] salt. 
(Braconnot.) The grains dissolve in 38 pts. of cold water (Braconnot), 
more readily in boiling water, but are insoluble in alcohol which precipi- 
tates them from water. (Engelhardt & Maddrell.) 


Dried at 100°. Engelhardt & Maddrell, 
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Lactate of Nickel. — By dissolving carbonate of nickel in the boiling 
acid, or by precipitating the sulphate with lactate of baryta, and filtering. 
(Engelhardt & Maddrell.) Emerald-green, indistinct crystals, having a 
sweet and afterwards metallic taste. (Braconnot.) Small apple-green 
needles, or from very concentrated solutions, crystalline crusts, which 
redden litmus slightly, and are permanent in the air. In vacuo over oil 
of vitriol, it gives off a tolerably large quantity of water, at 100°, 11°42 
per cent. (4 At.), and at 130°, in all 18°39 p.c. (6 At.) (Engelhardt & 
Maddrell). Chars and inflames in the fire, but without fusing; dissolves 
in 80 pts. of cold water (Braconnot), more easily in boiling water, and 
is insoluble in alcohol, even when hot, which, in fact, precipitates it from 
the aqueous solution in the form of a pulp soon becoming crystalline. 
(Engelhardt and Maddrell.) 
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Dried at 100°. Engelhardt & Maddrell. 
1 bs sy 72 pet as Mets 27°56 
LAS Ne oe ead ee ee LS. | Pete 4°79 
RINGO taanccnueac he [Die eee 204 I Rae. 29°18 
PO ippe Mets iasie Ope eros Com aa 38°47 
CHR MNFPOU TE 2Aq 209) .... LOO 00T. a... 100°00 


OCupric Lactate. —a. Quadrobasic. — Lactic acid saturated at the 
boiling heat with cupric carbonate, deposits on cooling a light blue 
mixture of a heavy granular salt a, and another pasty basic salt, from 
which the former may be separated by levigation. 

The latter salt dissolves very sparingly, even in boiling water; it 
cannot be obtained quite pure, and accordingly gives, sometimes 45°16 per 
cent. of cupric oxide and 18:97 water, sometimes 45°71 cupric oxide and 
15°47 water. 

The salt a presents the appearance of dark blue heavy granules, also 
sparingly soluble in water. (Engelhardt & Maddrell.) 


a. Dried at 100°. Engelhardt & Maddrell. 
I Cee eee ces 2S ee DOOM 22°44 
DOCTR IR Geer ere: 10 : Se Le ss eee 2°96 
MOU) oe sccoeeee 160 fog Oa res 49°89 
1S OE ee 80 fe ear BAe ibis 24°71 
Pen | CUHM CWO? ee 3220 o7 ee  0000% 1,55. L000. 
6. — Bibasic. — Cuprous oxide in contact with lactic acid, yields metallic copper 


and cupric lactate. (Gay-Lussac & Pelouze.) —1, By boiling carbonate of copper 
with a larger quantity of the acid. —2. By precipitating lactate of 
baryta with sulphate of copper. — On evaporating and cooling the filtrate, 
the salt is obtained in large crystals (Engelhardt & Maddrell); sometimes 
in blue right rectangular prisms, sometimes, though more rarely, in thick 
dark green prisms, which pass into the blue when recrystallised. Both 
kinds of crystals contain 4 At. water. (Pelouze.) The green crystals are 
flat prisms belonging to the oblique prismatic system, and resembling 
gypsum. The crystals run through all shades of colour, between blue 
and green, and the green crystals are produced in greatest abundance by 
the second mode of preparation, and do not turn blue by recrystallisa- 
tion. Alcohol, added to the aqueous solution, throws down light blue 
silky needles of the same composition. — The crystals give off all their 
water, amounting to 13°13 per cent. (4 At.) in cold air over oil of vitriol, 
and very quickly at 100°, without change of appearance. The dry salt 
remains unaltered up to 200°, and burns away with a glimmering hight at 
210°. (Engelhardt & Maddrell.) When subjected to dry distillation, it 
melts, gives off 26°2 per cent. of carbonic oxide and carbonic acid, yields 
41 per cent. of a distillate similar to that obtained with the free acid 
(the last third, which is a solution of lactide in acetone, immediately 
solidifying as lactide on addition of water), and leaves 29°5 p.c. copper 
with 3°3 charcoal. (Pelouze.) The dry salt yields between 200° and 210°, 
carbonic acid, aldehyde, and a certain quantity of ordinary lactic acid 
(perhaps arising from a residue of water in the salt), and leaves copper 
together with lactic anhydride, which decomposes between 250° and 260°, 
as described at page 480. (Engelhardt, Ann. Pharm, 70, 241.) — The 
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aqueous solution forms with excess of potash, a clear dark blue liquid, 
and with excess of lime, a liquid of a lighter blue colour, with partial 
precipitation of the oxide. (Pelouze.) In this respect, lactic acid agrees 
with the sugars, and differs from acetic, tartaric, racemic, and citric acid, 
from which oxide of copper may be completely precipitated by lime. 
(Pelouze.) But if sufficient milk of lime be present, the hydrated cupric 
oxide, which at first dissolves in the lactate of lime, is completely preci- 
pitated; and from cupric nitrate containing sal-ammoniac, glycocol, 
gelatin,—or more especially, gelatin, casein or fibrin, mixed with potash, 
milk of lime does not precipitate the cupric oxide completely; only 
impure lactate of lime, not lactate of zinc, protects cupric nitrate from 
complete precipitation. Hence this reaction given by Pelouze, as a test 
of the presence of lactic acid in the gastric Juice, in cows’ urine, and in 
the yolk of egg (p. 473), requires fuller confirmation. (Strecker, Ann. 
Pharm. 62, 216.) 

The crystals dissolve in 6 pts. of cold water, in 2°2 pts. of boiling 
water, in 115 pts. of cold and in 26 pts. of boiling alcohol. (Engelhardt 
& Maddrell.) 


Dried at 100°. Engelhardt & Maddrell. 
ROO oc cainaneg vos catia iy oe es eg ee: 29°64 
BOE ince eee 10 her Sea 4°14 
200 «an share 80 oo UO" vac 32°27 
10s... BA eee 80 Deo © pete, 33°95 
eyes Ges @ eee 242 100°00. wc... 100°00 


Mercurous Lactate. — Needles which, when heated, melt in their water 
of crystallisation, froth up, assume an olive-green colour, emit the 
odour of acetic acid, and leave charcoal mixed with mercury. Dissolves 
readily in water. (Braconnot.) A mixture of 1 vol. warm, highly con- 
centrated lactate of soda and 2 vol. of a saturated solution of mercurous 
nitrate, soon deposits a small quantity of mercury and assumes a rose or 
carmine colour, and then, after 24 hours, yields rose or carmine-coloured 
lamin grouped in rosettes. These crystals give off 5°64 p.c. (4 At.) 
water at 100°, becoming darker in colour, but without further decompo- 
sition. They dissolve sparingly in cold water, forming a very acid 
liquid, and when immersed in boiling water, are resolved into metallic 
mercury and a mercuric salt. They are insoluble in cold alcohol, and 
their solution in boiling alcohol deposits a white heavy powder. (Engel- 
hardt & Maddrell.) 


Air-dried crystals. Engelhardt & Maddrell. 
BAG. 8 Ba ates Fo Ce RS Ceres. 7 12°49 
it gs ie ee eee 10 1°68 
4 He 400 yy Vee , 67°44 
LD. <0 CR egies Ca 96 16°11 
Pe ERGs keer cect teas 18 3°02 


C2HMHg!O2 + 2Aq 596 .... 100°00 


Mercurie Lactate. — Quadribasic. — By saturating the boiling dilute 
acid with mercuric oxide, filtering, evaporating to a syrup, and cooling, a 
mixture is obtained of a small quantity of light yellow insoluble powder, 
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and a large quantity of a colourless easily soluble powder; and this, when 
exhausted with boiling water, yields a solution whence the salt is depo- 
sited in shining néedles which redden litmus strongly. These needles do 
not suffer any loss at 100°; they dissolve very readily in cold water, are 
not decomposed by boiling with water, and dissolve with difficulty in 
alcohol even when hot. (Engelhardt & Maddrell.) — Red deliquescent gum 
which after some weeks deposits a semi-crystalline powder. (Berzelius. ) 


Crystals. Engelhardt & Maddrell. 
1 os Oa i eens 8 Reema Rh 7 se eed Wa Ve soe 12°41 
HUD Rove oe oper Remo ere BO ty. acl :63 
ATL protic aeecgneseenee snares AGS cae OF SE ~ ltvinks 67°61 
Oe see Mites cere ae HZ. sc 18°86 


21D, CEH ret O4 594 .... 100°00 


Lactate of Silver. — Bibasic. — Obtained by saturating the aqueous 
acid with oxide of silver. White, very slender needles, having a silky 
lustre, and united in tufts (in nodules, according to Engelhardt & 
Maddrell). They assume a reddish colour on exposure to light (blackish, 
especially when heated, and give off 8°34 per cent. (4 At.) water at 80°). 
(Engelhardt & Maddrell.) They melt quickly when heated, turning 
brown and swelling up (at 100°, with blackening, according to Engelhardt 
& Maddrell), then take fire and leave silver mixed with charcoal. 
(Braconnot.) Their aqueous or alcoholic solution is decolorised by con- 
tinued boiling, and gradually deposits brown flakes. (Engelhardt & 
Maddrell.) They dissolve in 20 pts. of cold water (Braconnot); are 
nearly insoluble in cold alcohol; but dissolve so abundantly in hot alcohol 
that the solution solidifies in a crystalline pulp on cooling. From the 
cooled solution, ether precipitates the remainder of the salt, producing at 
the same time, a strong blue colour. (Engelhardt & Maddrell.) Acetate 
of potash added to the aqueous solution throws down acetate of silver. 
(Gay-Lussac & Pelouze.) — The solution of the oxide in the aqueous 
acid dries up to a soft translucent gum, which has a sharp metallic taste, 
and whose alcoholic solution becomes greenish yellow by evaporation, 
and when redissolved in water, deposits brown argentiferous flakes and 
assumes a red colour. (Berzelius.) 


Dried at 80°. Engelhardt & Maddrell. 

LEQ ete coatswore Ye or ek ee sae 18°07 

dU cme saanites 10 BO. semis 2°93 

2 Ag 216 BAB2 sess 54°52 

| 848 ees 96 Pe OY le gre 24°88 

CUBA SO... 394 .... 100°00 _........ 100-00 

Air-dried crystals. Engelhardt & Maddrell. 
12: Ca eee 72 16°74 
1 EE ee cevcunoeeecacnce 14 3°20 
EE NC REERINC EN PTO 216 BOCZ eee 49°94 

LO: OO veneer sxscennereraegas 128 20°17 


CPE MA?OR + 4Aq 430 .,., 100°00 
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Lactic acid mixes with alcohol in all proportions, and dissolves 
sparingly in ether. (Berzelius, Gay-Lussac & Pelouze.) 

The statement of Cap & Henry (J. Pharm. 27, 355) that there exists a lactate of 
urea, and that all the urea contained in human urine is in the form of this compound, 
has been disproved by Lecanu (Ann. Chim. Phys. 74, 90) and Pelouze. (N. Axn. 
Chim. Phys. 6, 65.) 


Lactic acid coagulates white of egg and sweet milk. (Gay-Lussac & 
Pelouze.) 


Conjugated Compounds. 


1. Lactate of Ethyl. 
CHO" — 2(C4H50),CPH™O™. 


A. StRECKER. Ann. Pharm. 81, 247; 91, 355. 
Lepace. J. Chim. méd. 20, 8; also J. pr. Chen. 31, 377. 


Lactic ether, Milchsaures Aethyloxyd, Milchvinester. 


Preparation. 1. Dry lactate of lime is distilled with sulphovinate of 
potash—or better: 1 pt. of lactate of lime and potash (p. 484), with 1°4 
pt. of sulphovinate of potash,—the thin, faintly smelling distillate which 
passes over between 150° and 180°, saturated with chloride of calcium; 
and the syrupy solution cooled. Crystals are then obtained consisting of 
CaCl,C*°H*°O"; and these by distillation yield tolerably pure lactic ether. 
(Strecker. ) 

2. Four pts. of pulverised lactate of lime are distilled with 5 pts. of rectified 
spirit and 3 pts. of oil of vitriol, till the contents of the retort begin to turn brown; 
and the distillate rectified over chloride of calcium, decanted after 24 hours, and rectified. 
(Lepage.) 

Colourless liquid of sp. gr. 1:08 (0°866 according to Lepage,) having a 
faint odour (like rum, according to Lepage). Jt does not exhibit a constant 
boiling point, but the greater portion distils over between 150° and 160°. 
(Boils at 77°: Lepage.) Vapour-density 4°75. (Strecker.) 


Calculation. 

P| Ok se ponies pe ene! An | D4 i: Bae ea 50°85 
PA Rec conakcreste 74 ia es Bh NN 8°47 
ber OS, uncer ee. DE IIR is sai case 40°68 
Boe EO poms re ZOO wediss:.icsorezs 100:00 
Vol Density 

C=VaPOUr =a ccsccevers BU a weaeranee aiees 8°3200 
PLeg8S Wun saa escent Osis ieee 1°3860 
O) BAS i fas. clases Hes aati aneers 6°6558 
WV XPOUT ayes eae ca ene 16°3618 
he Ae Senties 4°0904 


The very unusual condensation to 4 volumes would seem to imply that the rational 
formula of lactic acid is C’°-H!O% = C*H°O,C°H*O®; but as lactic acid appears in all 
its other compounds to be bibasic, it may perhaps be supposed that the ether C2°H2O2 
splits up when heated into 2 volumes of C!??H'O®%, (Strecker.) 


- 
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Lactic ether is neutral to vegetable colours (Strecker), and remains 
so after keeping for a month in bottles containing air (Lepage); but 
when mixed with water it immediately exhibits an acid reaction. 
(Strecker.) With fixed alkalis it is resolved into alcohol and a lactate 
of the alkali, and when shaken up with milk of lime, it solidifies in the 
course of a night into a white jelly of lactate of lime. (Lepage.) When 
the aqueous mixture is boiled with oxide of zine, alcohol is formed, and 
lactate of zine crystallises out on cooling. No ethylolactic acid appears 
to be formed. (Strecker.) — When dry ammoniacal gas is passed into a 
solution of lactic ether in absolute alcohol, lactamide is formed, and 
remains in cclourless crystalline lamine when the solation is evaporated, 
(Strecker.) 


Lactic ether with Chloride of Calcium. CaCl,C®HO”. — Lactic ether 
dissolves a considerable quantity of fused chloride of calcium, with rise 
of temperature, and, after a while, the mass solidifies ip an agcregate of 
transparent, colourless, crystalline grains, which appear to be rectangular. 
prisms, When heated, they give off lactic ether. (Strecker.) 


Strecker. 
le Cites 08 tony BULL 190:0. be, diame ee 406 
1 ae ene ON Or subd a 0. 68 
le hig a oe ety, Raid) Meet Os ne 21259 
~ a io2 
Cree ee O00, 0 6-9 
TFOt oe ee 96°0 .... 32°8 


Gai CA NP Oe «ax adla4e 4. 10070 


Lactic ether mixes in all proportions with water, alcohol and yinie 
ether. (Strecker, Lepage.) 


A mixture of 4 pts. lactate of lime, 5 pts. wood-spirit, and 3 pts. oil of vitriol does 
not yield any lactate of methyl, when distilled, nothing but wood-spirit passing over, 
( Lepage.) 


Prtouzr. NV. Ann. Chim. Phys. 18, 262. 


The anhydride which remains when lactic acid is distilled at 130°, 
yields at 150° a distillate, consisting of lactone and lactide, from which 
the lactone may be distilled off at 130°, It is then washed with a small 
quantity of water, (in which a portion dissolves ) separated therefrom 
by a pipette, placed in contact with chloride of calcium, whereby the 
2 At. water of hydration which it contains, are with difficulty with- 
drawn, and rectified. 

Colourless or pale yellow liquid, which floats on water, boils at 
about 92°, has a peculiar aromatie odour and burning taste. 

¥OL. Xi, 2 « 
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Lactone gradually acquires a darker colour by exposure to the air. 
It burns readily with a blue flame, and without depositing charcoal. 

It combines intimately with water, forming an oily hydrate, 
C2808 2HO, which dissolves with tolerable facility in water. (Pelouze.) 

[This product, which Engelhardt was not able to obtain by the same 
process, cannot certainly be classed with the ketones (vu), 214), since 
lactic acid, regarded as monobasic, would yield the ketone C°H™O°; 
2C8H°O%— C?H205 = C”H"O*; moreover there is no known instance of a 
ketone being formed from a bibasie acid, and lactic acid could scarcely 
yield one haying the composition C”H°0*. | 


Appendix to Lactic Acid. 


Sarcolactic Acid. 


BeErRZeEuIvus. Schw. 10, 145. 

Lirsic. Ann. Pharm. 62, 278, and 326. 
ENGELHARDT. Ann. Pharm. 65, 259. 
W. Heintz. Pogg. 75, 391. 


Berzelius, in 1806, discovered in muscular flesh, an acid, whica 
he pronounced to be identical with the acid of sour milk, but which, 
though similar to lactic acid in composition and appearance, neverthe- 
less, as Liebig showed in 1847, exhibited remarkable differences in its 
salts, and therefore until these differences are explained, perhaps by the 
discovery of an impurity in the acid of flesh, the latter must be distin- 
guished as sarcolactic acid (paralactic acid, according to Heintz). Ber- 
zelius thought that he had detected this acid in many other animal sub- 
stances, both solid and liquid, viz., in brain, blood, and urine; subsequent 
researches (p. 473), have however thrown doubt on this conclusion. 
(Berzelius dissolved in alcohol, the portion of these substances which 
was soluble in aleohol and in water; added oil of vitriol diluted with a 
large quantity of alcohol to precipitate the sulphates of potash and soda; 
digested the filtrate with carbonate of lead; treated the liquid filtered 
from sulphate, chloride, and often phosphate of lead, with sulphuretted 
hydrogen; and evaporated the filtrate to a syrup.) Peretti’s acid from 
flesh (J. Pharm. 12, 274,) is, according to his later experiments, (J. 
Pharm. 14, 586,) lactic acid containing phosphate of lime. 


Preparation. 1. The red liquid expressed from chopped flesh is co- 
agulated by heat; the filtrate evaporated to a brown extract; this 
extract exhausted with alcohol of sp. gr. 0°833; the potash, soda, and 
lime precipitated from the filtrate as tartrates by alcoholic tartaric acid; 
the filtered liqnid digested with finely triturated carbonate of lead till a 
portion of the lead is dissolved; the liquid again filtered to separate 
chloride and tartrate of lead; the alcohol evaporated; the residue dis- 
solved in water; and the lead precipitated by sulphuretted hydrogen. 
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The liquid filtered from this precipitate, yields, by evaporation, a colour- 
less, very acid syrup, contaminated only with an extractive animal 
matter. (Berzelius, Lehrb. Ausg. iii, 9, 573.) —2. After the inosate of 
baryta, &c. (p. 119,) has been deposited from the juice of flesh, the 
decanted mother-liquor is further evaporated over the water-bath; the 
residue treated with alcohol, which dissolves all the sarcolactates; the 
alcoholic solution decanted from the syrup below it, and evaporated to a 
yellow syrup, which, after 10 days, solidifies in a white crystalline mass, 
containing — together with a large quantity of sarcolactate of potash 
present as mother-liquor— creatine, cratinine, and the potash-salt of a 
peculiar azotised acid. This crystalline mass is mixed with an equal 
volume of dilute sulphurie acid, (formed of 1 vol. oil of vitriol and 2 
vols. water,) or with a quantity of concentrated oxalic acid sufficient to 
form a crystalline deposit; the mixture immediately treated with 8 or 4 
times its volume of alcohol, to precipitate sulphate or oxalate of potash; 
the filtrate mixed with ether, till this liquid no longer produces turbidity; 
and the filtrate distilled and evaporated over the water-bath to a syrup. 
This syrup is washed with half its volume of alcohol, then with 5 volumes 
of ether; the ethereal solution evaporated and mixed with milk of lime 
till a strong alkaline reaction is produced; the filtrate left to evaporate 
in a warm place, till it solidifies into a white crystalline magma; this 
substance washed with cold alcohol till all yellowish colour is removed 
from it; the crystals dissolved in hot 60 per cent. alcohol ; and the solu- 
tion filtered from the sulphate of lime, (decolorised if necessary by 
animal charcoal,) and evaporated. It then yields the pure potash-salt, 
from which, by precipitating with sulphuric acid, exhausting the evapo- 
rated filtrate with ether, and evaporating the ether, the pure acid may be 
obtained. (Liebig.)— 3. To obtain the acid from the flesh of fish, espe- 
cially of pike, with which the process (2) does not succeed, the flesh- 
Juice prepared in the manner described at page 251, vol. x, is evapo- 
rated toa syrup, and mixed with an aqueous solution of tannin; the liquid, 
after separation from the thick yellowish white precipitate, which becomes 
pitchy when heated, is concentrated, and mixed with sulphuric or oxalic 
acid; the process continued as in (2); and, finally, an ethereal solution 
obtained, containing gallic acid (formed from the tanuin,) and sarcolactic 
acid; and from this solution, by evaporation, digestion with milk of 
lime, (without separating the crystallising gallic acid,) filtering (treating 
with animal charcoal if necessary,) and evaporating, pure sarcolactate of 
lime is obtained. (Liebig.) 

Sarcolactic acid agrees perfectly with lactic acid in external appear- 
ance, uncrystallisability, and solubility in water, alcohol, and ether. 
(Engelhardt & Maddrell.) : 


Lime-salt, — The crystals which separate from hot aleohol contain 
29:0 p. c. (10 At.) water; but those which are obtained from water by 
cooling or spontaneous evaporation, contain from 25°50 to 25°53 per cent. 
(8 At.); the crystals with 10 At. water obtained from aleohol are like- 
wise converted into the octo-hydrated crystals by crystallisation from 
water. ‘They, however, exhibit the same form and properties, and the 
same behaviour when strongly heated, but give off their water at 100°, 
much more slowly than the crystals of lactate of lime their 10 atoms; 
and they dissolve in 10-4 pts. of cold water (lactate of lime in 9°5 pts.,) 
and like the latter in all proportions of boiling water and alcohol. 
(Engelhardt & Maddrell.) 

Ze 
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At 100°. Liebig. 
12:6 ek. Ades Date Nae... ats 32°83 
LO Th he ies 10 tts! ae coe 4°63 
Bian, ber rianeutenies 56 7400 ee ee 25°65 
pA Be A oh bela rie 80 Hg ae ee 36°84 
CRM Car Os... mee 218 EGO DOW atin. 109-00 
Air-dried crystals from water. Liebig. 
Cae. Bagchee 218 fo ls 
A wD bad ee Binh a bel htm rT ine a 225 os ate 25°55 
CPHMCa7O™ +. BAg .....0% 290 190-06 


Magnesia-salt.— The crystals contain 8 At. water, (those of the 
lactate only 6 At.,) and dissolve much more readily in water than 
aleohol. (Engelhardt & Maddrell.) 


Zine-salt.— The acid saturated with carbonate of zine yields, by 
evaporation, crystals which give off their 13°45 p. c. (4 At.) water 
(Liebig), 12-9 if they have been obtained by cooling, 13°48 if by spon- 
taneous evaporation (Engelhardt & Maddrell), 13°04 (Heintz), (whereas 
the crystals of lactate of zinc contain 6 At.,) very slowly at 100°, more 
quickly at 120° (Heintz). They dissolve in 5-7 pts. of cold, in 2°88 pts. 
of boiling water, in 2°23 pts. of cold, and nearly the same quantity of 
boiling alcohol, therefore both in water and in alcohol much more 
abundantly than lactate of zinc. (Hngelhardt & Maddrell.) 


Dried between 100° aad 126°. Liebig. Heintz. 
es Sra ce nee 720 oe 29-40 .... 29-44 
i WU ice fie Sha DOL Sak eae Pen 4-14... 4°24 

7 es AAS Ms Hees eae al Pe lke og Be Gon Seo DOTOus Seis Tek 
TOHIOS:, Rekartes SO0RRS £3300 Rat 35°13 a 32°59 
Ce) ee ee aU eee ee 160°00  .... 106°00 


Lead-salt. —The acid saturated at a boiling heat with excess of 
hydrated lead-oxide, deposits by gradual evaporation, a small quantity 
of lead-oxide, and if further evaporated after filtration, leaves a clear 
gun, which, after continued drying at 120°, appears hard and fissured 
in the cold, but runs together again when heated, 


Dried até 126°. Heintz. 

PAE bebe ae OP i hp Ree roto § keg iF ae eee LSS 
1 One Rees. 2 10 225, Oka ee | 2°62 
AS 10h 9) ees 224 SiS ie, ies 58°87 
bE 6 Sie 2 ene 80 At gi h me Pecan 20°36 
ClHM POU ey S86 47510000! 2. 160°0 


Nickel-salt. — Its crystals, like the lactate, contain 6 At. water, which 
however they give off completely even at 100°. (Engelhardt & Maddrell. ) 


_ Copper-salt, —Small, hard, sky-blue nodules. After drying in the 
air, they give off only 3-7 p.c. water over oil of yitriol, eyen after 
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several weeks, and at 100° they very slowly yield 8:96 p. ce. water, 
sintering together at the same time, and assuming a brownish colour; after- 
wards they become greenish, and then contain 32°87 p. c. cupric oxide. 
Finally, at 140°, they give off 14 per cent. in all, but the residue on 
being dissolved in water, leaves a considerable quantity of cuprous oxide. 
The air-dried crystals dissolve in 1:95 pts. of cold, 1:24 of boiling water, 
and are much more soluble in alcohol than cupric lactate. (Engelhardt & 
Maddrell.) 


Silver-salt.— The dilute acid saturated with precipitated and still 
moist oxide of silver, then filtered in the dark, and evaporated over oil 
of vitriol in vacuo, yields, with strong efflorescence, and only when nearly 
all the water has gone off, white crystals which blacken even in diffused 
daylight. When dried in vacuo, they turn yellowish at 80°, diminishing 
in weight by nearly 1°5 per cent., but without any peculiar decomposition ; 
at 100°, they become dark coloured and cake together. From their solu- 
tion in warm ‘alcohol, they separate almost completely on cooling, not 
however in the crystalline form, like lactate of silver, but in the form of 
a translucent jelly, even when a large quantity of alcohol is used. 
( Heintz.) 


Crystals dried at 80°. Heintz. 

Ws Cee (Pe Sen 0 / ae 18°26 
PO Te eee LO erect ty 2 OS eee 2°99 
DUR ya A Vida OLE Us Nilson 54°64 
TOO Weegee SO eso soe 24°51 
CET AsO 7 O94 tae th 00:00" ee 100°00 


Oxygen-nucleus CPH?O8, 


Anhydrous Lactic Acid. 
C? HO} coe CYEYO? 07, 


PeLouze. (1845.) WN. Ann. Chim. Phys. 18, 257; also N. J. Pharm. 
7, 1; also Ann. Pharm. 53, 112; also J. pr. Chem. 85, 128, 
ENGELHARDT. Ann. Pharm. 70, 221. 


Lactic Anhydride, Acide lactidique. (Laurent.) 


Preparation. Lactic acid is heated for some time in a retort to 130° 
(Pelouze), or for a shorter time to between 180° and 200° (Engelhardt), 
till no more aqueous lactic acid passes over. 


Properties. Pale yellow, solid, amorphous mass, very easily fusible; 
Pelouze), melts below 100°, and may be drawn out into threads on cool- 
ing (Engelhardt); has an extremely bitter taste. (Pelouze, Engelhardt.) 
According to Pelouze, it is = C?H?°0", 
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Decompositions. 1. Dry distillation (p.480).—2. It is converted 
slowly in damp air, and instantly in contact with aqueous alkalis, into 
ordinary lactic acid. (Pelouze.) It decomposes carbonate of baryta or 
carbonate of lime but slowly, even when boiled with water. (Kngel- 
hardt.) —3. It absorbs 2 At. ammonia (Pelouze, p. 471). 


Combinations. The anhydrous acid boiled for a short time with 
water, dissolves but sparingly, and separates almost completely, with 
milky turbidity, on cooling; the water however remains _ bitter. 
(Engelhardt.) 

It dissolves in all proportions in alcohol, both hydrated and absolute, 
and is precipitated therefrom in flakes which gradually unite in drops. 
(Engelhardt).—It dissolves readily in alcohol and ether. (Pelouze.) 


Primary-nucleus C?H*. 


Oxygen-nucieus C? HO". 


Mucic Acid. 
C?HMO16 — CYH¥O'?,08, 


SCHEELE. (1780.) Opuse. 2, 111. 

HermestaptT. Cvell. NV. Entd. 5, 31.—Crell. Ann. 1784. 2, 509. 
TrommsporFF. 4. Jy. 17, 59.—WM. Zr. 7, 18. 

Lavaier. Ann. Pharm. 72, 81; also Gilb. 42, 228. 

Mauacutrt. Ann. Chim. Phys. 60, 195; 63, 86.—Compt. rend. 22, 854. 
Liesig. Pogg. 31, 344.—Ann. Pharm. 26, 160. 

LieBig & PELtouzE. Ann. Pharm. 19, 258. 

Hacen. Pogg. 71, 531. 

J. W. Jounson, Ann. Pharm. 94, 224. 


Schleimsture, Milkzuckersdéure, Acide mucique, Acide sacchlactique. 


Formation. Together with oxalic and saccharic acid, in the decom- 
position of milk-sugar (Scheele), of various kinds of gum (Fourcroy & 
Vauquelin), and picromel (Thénard), by hot nitric acid. The less hot 
and the more dilute the nitric acid, the greater is the quantity of mucic, 
and the smaller the quantity of oxalic and carbonic acid produced, those 
acids arising from the decomposition of a portion of the mucic acid. 
(Liebig, Pogg. 31, 348.) The gums which yield mucic acid are : Gum- 
arabic, gum-tragacanth, Bassora-gum, linseed-gum, frankincense, myrrh, 
opoponax and gum-ammoniacum. (Fodurcroy & Vauquelin.) 


Preparation. Milk-sugar or gum is heated in a retort with 6 pts. of 
dilute nitric acid, till the whole of the nitric acid is distilled over; as the 
residue cools, the mucic acid is deposited, and the mother-liquor yields 
an additional quantity by repeated evaporation and cooling. — The acid _ 
separated from the mother-liquor is freed from adhering oxalie and 
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saceharic acid by washing with a small quantity of cold water and 
perhaps by again dissolving it in hot water, filtering and crystallising. 
The oxalate of lime produced when gum is used remains in the filter; it 
may likewise be removed by repeatedly treating the product with weak 
nitric acid, 1 pt. of milk-sugar yields about 1 pt. of mucic acid. 
(Scheele, Fourcroy & Vauquelin, Trommsdorff, Laugier.) — When 1 pt. 
of milk-sugar is heated with 2 pts. of nitric acid of sp. gr. 1°42, till 
violent action is set up, then remoyed from the source of heat, and only 
gently warmed towards the end of the action, a quantity of mucic, acid 
is obtained amounting to between 60 and 65 per cent. of the acid. 
(Guckelberger, Ann. Pharm. 64, 348.) — Proust mixes the impure acid 
obtained from gum with a slight excess of ammonia and boiling water 
till it is dissolved, evaporates the filtrate nearly to dryness; washes the 
crystallised mucate of ammonia with cold water till it is decolorised; 
dissolves it in boiling water; and precipitates the mucic acid from it by 
means of cold dilute nitric acid. 


Properties. White, sandy, crystalline powder, which reddens litmus 
and has a slightly acid taste. (Scheele.) The powder consists of micro- 
scopic oblique rhombie prisms, sometimes with truncated lateral edges, 
so that rectangular prisms are formed. (Wackenroder, J. pr. Chem. 
23, 208.) 


Gay-Lussac 


Y an ; Peo aliase Denne gee 
Crystalline powder. Berzelius, be ae aa Proust. Liebig. 
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1 Kt Dal Daa ie a Lee cues) Ome rs oO A ew 0 oes COL Seva 
TOKO sot tea ste cn 128° nose 60°95 6 ne OL Ae open! SB 1ElS be 161-26 
Ed 6 BG Pe ae aire 210 -.£...100700 .....06100:00° |... 100:90 «5... 100°00 . 100°00 


Decompositions. 1. The acid, when heated in a retort, melts, frothy, 
blackens, and yields carbonic acid gas with a little carburetted hydrogen; 
a watery liquid colourless at first, then yellow, afterwards brown, and 
containing empyreumatic oil, pyromucice acid, with a small quantity of 
acetic acid; and a brown acid sublimate of pyromueic acid amounting to 
x, of the acid; and leaves charcoal with an almost metallic lustre. 
(Scheele, Trommsdorff, Houton-Labillardiere : 


CERN OM = Chl OP. 200 + GO. «(Liege ) 
ee eee’ 
pyromucic 
acid, ~ 


2. In a red-hot crucible, it burns like an oil. (Scheele.) — 3. By aqueous 
todic acid at 100°, it is completely resolved into carbonic acid and water. 
(Millon, Compt. rend. 19, 271.) —4. When distilled with. neroride of 
manganese and sulphuric acid, it yields formic acid. (C.G, Gmelin, Pogg. 
16, 55.) — 5. It is but slightly decomposed by six hours’ boiling with 
strong nitric acid, forming a small quantity of oxalic acid. (Hagen.) — 
6. When gently heated with 4 pts. of oil of vitriol, it acquires at first a 
rose, then a carmine colour, then becomes black; and the liquid, if. after- 
wards diluted with water, saturated with carbonate of baryta, and 
filtered, yields a. solution of w salt (mucosulphate of baryta ?), which 
however soon deposits nucate and sulphate of baryta. (Malaguti), — 
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Todide, bromide, and chloride of phosphorus do not decompose the acid 
below 180° (Malaguti); but, according to Lies-Bodart (p. 523), penta- 
chloride of phosphorus produces with mucic acid, a peculiar acid, 
C” HClO’. —7. When fused with a large quantity of hydrate of 
potash, it yields oxalate of potash. (Gay-Lussac, Pogg. 17, 171.) — 8. By 
boiling down with water, it is converted into the isomeric substance 
paramucic acid. (Laugier, Malaguti). —9. Heated potassium and sodium 
decompose it, with emission of light, into alkali and charcoal. (Gay- 
Lussac & Thénard.) 


Combinations. The acid dissolves in 60 pts. of boiling water (Scheele); 
in 80 pts. (Hermbstidt, Morveau, Trommsdorff); and, according to Scheele, 
is deposited to the amount of + on cooling. 

The Afucates hitherto known are for the most part bibasic, C?H®M?0", 
and dissolve but sparingly in water; acid or monobasic mucates of the 
alkalis are however known, C?H°MO", which dissolve more readily. 


Mucate of Ammonia. —a. Bibasic.— By supersaturating the solution 
of the acid in hot water with carbonate of ammonia, and repeatedly 
erystallising the crystals which form on cooling, colourless, flat, four-sided 
prisms are obtained = C”’H*(NH‘)?0"% These crystals become soft and 
yellow at 220°, and between 220° and 240°, are resolved into water, 
carbonic acid, carbonate of ammonia, pyromucic acid, and bipyromu- 
camide (x, 405), while small quantities of charcoal and paracyanogen 
remain, 1, Formation of pyromucic acid : 


CENHUO' = CMHIOS + 2(NH3,CO2) + 6HO. 
2. Formation of bipyromucamide : 
C?N?H16O!6 = CMN?HSO? + 2C0? + 10HO. 
Perhaps the pyromucic acid formed as in (1), is converted into bipyro- 
mucamide by the action of carbonate of ammonia : 
C°HIOS + 2(NH3,CO2) = C°N?HO? + 2CO? + 4HO. (Malaguti.) 

The salt crystallises in crusts, and tastes slightly saline (Trommsdorff) ; 
it has a slightly acid taste, and when heated, first gives off ammonia, and 
then the decomposition-products of mucic acid. (Scheele.) — The salt 


dissolves sparingly in cold, more readily in hot water (Trommsdorff), 
and more easily than paramucate of ammonia. (Malaguti.) 


Crystals dried at 110°. Malaguti. 
RL BE ce Maken Ay 72 A ie leet 29°83 
LAY i PER et setae Bae 28 1 by ger Pa 11°39 
a FS 9 ERA A Rieti ae 16 GB GS fesse 6°67 
Dh Chaee ects, teeo Stee aie 128 D2 40 bk lived 52°11 
CPRINHSO ee 244 2... 100°00 aisovore 100°00 


Trommsdorff found in it 14°2 per cent. of ammonia. 


gq. 6. Monobasic.— Prepared like the acid potash-salt. (infra.) 
Crystallises in colourless needles or thin prisms. After drying over oil 
of vitriol, it gives off 7°32 p.c. (2 At.) water, at 100°. More soluble in 
water than the bibasic salt. Yields by dry distillation the same products 
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as the bibasic salt, together with a small quantity of a yellow oil, which 
is soluble in water, appears to boil below 100°, and quickly turns brown 
when exposed to the air. 


Dried over oil of vitriol. Johnson. 
Pere arate. Sale cs Rw seavieiee ee ed be 
ELE ARAM eccstadeetrt A a) oe ear 
BN TEMS ARUS. Shires AR y.<doiennes TERR. -tisgoe. Wines fei, 
1h res rhe SOREN Speen E260... | Ooms 
DEIT OE BRS sceavoctaativns rears ES ie meats erent 7°32 
C2H9(NH4)O'8 + 2Aq.... 245... 100°09 


In attempting to prepare this salt on the large scale, Johnson obtained crystals 
containing less than 2 At. and more than 1 At. oxide of ammonium to 1 At. mucic 
acid; similar crystals are also formed when a solution of the bibasic salt is evaporated ; 
the bibasic and monobasic salts appear indeed to be capable of crystallising together in 
variable proportions. . 


Mucate of Potash. —a. Bibasic. — Obtained by neutralising the acid 
with potash, and cooling. —White granular crystals. They do not give 
off any water at 100°; but at 150°, they turn yellow and give off 1 At. 
water; and if they are afterwards dissolved in hot water, the solution 
again yields transparent, colourless crystals of the original salt, together 
with a brown mother-liquor which throws down a speculum of silver 
from ammonio-nitrate of silver when heated with it, but does not contain 
any saccharic acid. (Hagen.) The crystals dissolve in 8 pts. of hot 
water and separate almost completely on cooling. (Scheele.) They are 
insoluble in alcohol. (Trommsdorff.) 


At 150°. Hagen. 
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Air-dried crystals. Hagen. Trommsdorff, 
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C2 H8K20 + Ag 295°4_ .... 160°00 


b. Monobasic. —1 pt. of mucic acid neutralised with potash and 
mixed with 1 pt. more of the acid, yields transparent erystals lighter than 
the salt a, soluble in water, and containing, both in the air-dried state 
and at 100°, C’H°KO” + 2 Aq. (Hagen.) 


Crystals. Hagen. Johnson. 
V2 Ol sccves a ei: FipAO4 ine ete a US 
Light ics eRe ae ycls 
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° C2HPKO'’+2Aq 266°2 .... 100700 
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Mucate of Soda, — a. Bibasic. — The acid neutralised with carbonate 
of soda yields by slow evaporation, large, transparent, colourless, efflo- 
rescent crystals, which give off 8 At. water at 100°, and obstinately 
retain 1 At.; the solution rapidly boiled down also deposits a white 
powder containing 1 At. water. (Hagen.) ‘Trommsdortf obtained a 
crystalline crust [of the last-mentioned salt ?], which did not give off an 
water at 100°. The salt dissolves in 122 pts. of water at 19° (Malaguti), 
and in 5 pts. of boiling water; potash added to the solution throws down 
mucate of potash. (Scheele.) 


At 100°. Hagen. Trommsdorft. 
go fe" een ae 72°0 27°33 
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C?H8Na°O'6 + Ag 263°4 .... 100°00 


Crystals. Hagen. 
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C?H8Na20!6 + 9Aq 3354... 100°00 


- ¥. b. Monobasic.— Prepared like the corresponding potash-salt. 
Crystallises in colourless shining prisms which give off water and become 
opaque when exposed to the air. After being quickly dried between 
paper, they give off 22:15 p.c. (7 At.) water at 100°. (Johnson.) 


Crystals. Johnson. 
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Mucate of Lithia. —Small, white, shining accuminated crystals, 
slightly efflorescent, easily soluble in water. (C. G. Gmelin.) 

Mucate of Baryta.— The acid precipitates chloride of barium in the 
cold, according to Scheele, slightly, according to Trommsdorff, not at all, 
according to Hagen. It forms with baryta-water a precipitate soluble in 
excess of acid. (Thénard.) Mucate of ammonia forms in the cold, if 
the sides of the vessel are scratched with a glass rod, a precipitate which 
increases considerably on boiling; the mixture of the acid with chloride 
of barium forms a copious precipitate on addition of ammonia. (Hagen.) 
Mucate of potash added to chloride of barium, immediately throws down 
a heavy. white, tasteless powder, which is insolyble in cold and very 


sparingly soluble in boiling water. (Trommsdorff.) . 
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Dried at 100°. Hagen. Trommsdorff. 
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C!#H3Ba2O! + 3Aq.... 372°2 .... 100°00 


Mucate of Strontia.— The acid forms with strontia-water, a preci- 
pitate which dissolyes in excess of the acid. (Thénard.) Mucate of 
potash throws down from strontia-water, a white tasteless powder, 
insoluble in cold, sparingly soluble in boiling water, and containing 
33 p.c. strontia. (Trommsdortft. ) 


Mucate of Lime.—The acid precipitates chloride of calcium (Scheele), 
slightly (Trommsdorff), not at all (Hagen.) With lime-water, it forms 
a precipitate soluble in a larger quantity of the acid. (Thénard.) Mucate 
of ammonia forms with chloride of calcium, a precipitate soluble in acetic 
acid; and mucate of potash forms with it, an abundant, white, tasteless 
powder, which when heated, gives off vapours smelling like burnt 
tartar, then blackeus and glows; it is nearly insoluble in water and in 
aqueous mucic acid, (Trommsdortf.) 


Dried at 160°. Hagen. Trommsdorff. 
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CPHSCa20' + 3Aq 275 .... 100°00 


Mucate of Magnesia. — The acid does not precipitate sulphate of magnesia. 
(Trommsdorff, Hagen ; Scheele asserts the contrary.) Mucate of potash does not pre- 
cipitate sulphate of magnesia. (Trommsdorff.) — 1. Mucate of ammonia soon 
forms with sulphate of magnesia, a precipitate which increases consi- 
derably on boiling, and, after drying at 100°, contains 15°37 p.c. mag- 
nesia and therefore 4 At. water. (Hagen.)— 2. The solution formed by 
boiling the acid with water and excess of carbonate of magnesia, deposits 
when it becomes nearly neutral, a large quantity of a white powder, very 
sparingly soluble in cold water, and containing 16°4 per cent. of mag- 
nesia. (Trommsdorff.) 


Mucate of Alumina. — Mucic acid and mucate of potash do not precipitate 
alum.— Hydrate of alumina dissolves slowly in boiling aqueous mucic 
acid, forming a rough-tasting liquid which reddens litmus, and on cooling 
deposits the neutral salt, in the form of a white powder nearly insoluble 
in boiling water, and containing 14 per cent. of alumina ; and by 
further evaporating the mother-liquor, the acid salt 1s obtained in crys- 
talline ernsts, which have a rough, sour taste, and dissolve readily in 
boiling water. (Trommsdorft. ) 


Potassio-chromic lucate. — Chromomucate de Potasse.— By treating 
bichromate of potash with mucic acid, the salt KO,Cr’?O3,C’H®O" + 7 Aq. 
is obtained. (Malaguti, Compt. rend, 16, 457,) 
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Mucic acid does not precipitate manyanoxs sulphate, or sulphate of zine, or preto- 
chloride of tin. (Scheele.) 


Mucate of Lead. — a. Sexbasic?—1. The salt 6 is converted, by 
digestion with ammonia, into an unctuous salt, which absorbs carbonic 
acid from the air. (Berzelius.) —2. Mucate of ammonia throws down 
from subacetate of lead, an unctuous salt, sparingly soluble in water, 
which however is contaminated with a basic acetate of lead, so that its 
amount of Jead varies from 62 to 79 per cent. (Hagen.) 

b. Bibasic.— The free acid, and the acid combined with alkalis, 
throws down from nitrate, chloride or acetate of lead, a white powder, 
insoluble in water. (Scheele, Berzelius, Ann. Chim. Phys. 94, 310; 
Hess, Ann. Pharm. 80, 312.) 


At 150°. Hagen. 
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Tromms- 
Hess. 


Eerzelius. Hie Hagen. 
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CERPPh7OY + 2Agq ... 434"... 100700 


Ammoniacal Mucate of Lead.—The boiling aqueous solution of muca- 
mide added to neutral acetate of lead mixed with ammonia, throws down 
the salt NH*,C?H®Pb?0" + 6 Aq., which is decomposed by sulphuretted 
hydrogen into sulphide of lead and monobasic mucate of ammonia. 
(Malaguti.) 


Ferrous Mucate.—- Mucate of ammonia or soda (not the free acid, 
according to Scheele) throws down from oil of vitriol, a yellow powder, 
which 1s permanent in the air at ordinary temperatures, but between 
150° and 160° turns brown and afterwards takes fire. Dried at 
100°, it contains 23°5 per cent. of ferrous oxide, and is therefore 
C¥H*Fe?0* + 4Aq. (Hagen.) 


Cupric Mucate.—a. Quadrobasic ?-— Produced when an excess of 
the carbonate is boiled with the aqueous acid, in the form of an apple- 
green, insoluble powder, containing 42°92 per cent. of cupric oxide. 
(Trommsdorff.) — 6. B:basic—— The ammonia or potash salt, but not the 
free acid (Trommedorff) throws down from cupric sulphate, a bluish 
white powder insoluble in water, which, at 100° contains 27°96 p.c. 


cupric oxide, and is therefore C’H®Cu’0" + Aq. (Hagen.) 


Mercurous Mucate.—Mucic acid forms an abundant white precipitate 
with mercurous nitrate. (Scheele, Malaguti.) — The precipitate obtained 
with mucate of potash, after being washed in the dark and dried at 100°, 
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is a soft white powder having a metallic taste; it contains 65:08 p.c. of 
mercurous oxide (63°13 according to Harff); blackens quickly when 
exposed to light; blackens when heated, yielding carbonic acid, carbonic 
oxide, mercury and charcoal: and is insoluble (nearly insoluble, according 
to Harff) in water. (Burckhardt, VW. Br. Arch. 11, 269.) — Aqueous 
ammonia separates from the salt a black tasteless powder, which contains 
§2°11 p.c. mercurous oxide and hkewise mucate of ammonia. (Harff, 


N. Br. Arch. 5, 297.) 


Mercuric Mucate.— Mercurie oxide is insoluble in mucie acid. By 
precipitating mercuric acetate with mucate of potash, and washing, a soft 
white powder is obtained, which hasa repulsive metallic taste, contains, 
48°28 p. c. mercuric oxide at 100°; does not blacken by exposure to light; 
turns yellow when heated, and is then dissolved into carbonic acid, mer- 
cury, and charcoal; it yields metallic mercury when boiled with ammonia; 
emits fire with heated potassiam, and is insoluble in water, alcohol, and 
ether. (Burckhardt, WV. Br. Arch. 11, 271.) — The salt is converted by 
ammonia, into a white powder having a metallic taste, and containing 
72-81 p.c.mereuric oxide. (Harfl, N. Br. Arch. 5, 298.) 


Mucate of Silver. — Mucic acid forms a white precipitate with nitrate 
of silver (Scheele), white and gummy (Malaguti), yellowish white. 
(Hess.) Mucate of potash forms a more yellow precipitate, but of like 
composition (Hess); mucate of ammonia forms a white precipitate. 
(Malaguti.) — The air-dried precipitate does not give off anything at 
100°, but turns reddish. (Malaguti. ) 


2 Liebig res 
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Macie acid is insoluble in alcohol. 


Conjugated Compounds of Mucie Acid. 


Wiucate of Methyl. 
CuypUgie — 2C?H30,CVH8O", 
Manaaurr. Ann. Chim, Phys. 68, 94. 


Methylie mucate, Mucate de Methyléne, Schieimformester. 


Prepared with wood-spirit like mucate of ethyl. 
Jess tasteless crystals, sometimes having the form of reetan- 
Colourless tasteless crystals, g 
gular prisms and laming, sometimes of six-sided prisms derived fronr 
rhombic prisms, 
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The crystals which separate from boiling water have a density of 
1:53; the pulverulent crystals which separate from boiling alcohol have 
a density of 1°48 at 20°. 


Crystals. Malaguti. 
16'C 2arenlinre UG. wre “AU DS . fasihes 40°7 
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Cl HHO', 238 100 CG. ae 100:0 


Mucate of methyl begins to decompose at 165°, giving off a black 
oil, but without fusing; then at 174°, it melts into a black liquid, and 
gives off with intumescence a gas containing carbon. in 

It dissolves very readily in boiling water, and in 200 pts. of boiling 
alcohol. (Malaguti.) 


Mucate of Ethyl. 
C*9H 1816 —_— SCH O10" HO: 


MaLacutt. (1836.) Ann. Chem. Phys. 68, 86.— Compt. rend. 22, 854. 
Mucic ether, Ethylic or Vinie mucate, Schleimvinester. 


Preparation. A mixture of 1 pt. mucic acid and 4 pts. oil of vitriol 
is heated till it assumes a rose-red, then a carmine colour, and ultimately 
turns black; it isthen, after being set aside for 12 hours in a close vessel, 
mixed with 4 pts. of alcohol of sp. gr. 0°814, without cooling; the crys- 
tallised mass, after 24 hours, strongly shaken up with alcohol; afterwards 
thrown on a filter; and the dirty white crystals remaining thereon, dried 
and purified by crystallisation from boiling alcohol or water. 


Properties. a. Crystallised from boiling alcohol. Transparent, colour- 
less, right four-sided prisms, of sp. gr. 1:17 at 20°; at 158°, they melt and 
give off a small quantity of brown oil; solidify in the crystalline form at 
135°, and then after cooling to 70°, melt at 150°. They are tasteless at 
first, but leave a bitter after-taste.— b. Crystallised from hot water: 
Right rhombic prisms with two broad and two narrow lateral edges; 
sp. gr. 1:32 at 20°; they melt at 158°, solidify at 122°, and then, after 
cooling to 70°, melt into an oily liquid at 100°, and completely at 132°; 
in all other respects they resemble the crystals a. | 


Malaguti, Tebig & 

5 Pelouze. 
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Liebig & Pelouze (Ann. Pharm. 79, 258) mention also an analysis of this com- 
pound by Fremy, which agrees with the above. 


Decompositions. 1. Mucic ether blackens when heated to 170°, then 
gives off alcohol, water, carbonic acid, pyromucie acid which partly 
sublimes, a hydrocarbon and acetic acid, and leaves charcoal. — 2. Dry 
chlorine gas converts the melted ether, without any remarkable action, 
into a mass which no longer crystallises on cooling, but solidifies in the 
form of a resin, soluble in an equal weight of moderately heated alcohol, 
and not, forming any precipitate with nitrate of silver. — 2. Dry ammo- 
niacat gas does not act upon mucic ether heated merely to the melting 
point, but at 170° produces alcohol, carbonate of ammonia, and a very 
aromatic oil which dissolves slowly in water. But in aqueous ammonia 
the ether is immediately converted into mucamide. (Compt. rend. 22, 
854): 


CHO + 2NH3 = CEN2HYO® + 2CH6O2, 


4. Mucic ether is resolved, by long boiling with water, into mucic acid 
and alcohol, more quickly by boiling with aqueous potash or soda, and 
immediately, with precipitation, by cold baryta, strontia or lime-water. 


Combinations. — The ether 6 dissolves in 44 pts. of water at 20°, 
very readily in hot water, from which it crystallises on cooling. 

It dissolves at 15°5°, in 156 pts. of alcohol of sp. gr. 0°814, and very 
readily in boiling alcohol; it is insoluble in ether. (Malaguti.) 


Ethylomucic Acid. 
C14 H NOI a (Cas Or Cha pkts hae 


MatacuTi. (1846.) Compt. rend. 22, 857. 
Mucovinie acid, Weinvenieimeaure: 


In the preparation of mucic ether, it sometimes happens that the not 
quite pure aqueous solution suddenly emits a strong odour of alcoho}, 
turns sour, and leaves on evaporation a residue very different from mucic 
ether. This residue is freed from admixed mucic ether by repeated 
washing with alcohol, and crystallised three times from water; it is then 
no longer rendered turbid by addition of ammonia, in consequence of the 
presence of mucamide. 

White crystals resembling asbestus, having the form of rectangular 
prisms, and a very sour taste. 

The acid melts with decomposition at 190°, and then, on cooling, soli- 
difies in a vitreous mass, which after a while becomes soft and opaque. 
Its aqueous solution, boiled with oxide of silver, gives off carbonic acid, 
and forms a silver-compound which detonates when slightly heated. 

The acid dissolves with tolerable facility in water. 

When heated, it absorbs a little more than 1 At. ammoniacal gas, with 
rise of temperature and formation of a tasteless salt, NH*,C'’°H"O'* which 
reddens litmus slightly, and dissolves very readily in water. 
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The solution of this salt forms with the salts of barium, strontium, 
lead, copper, and silver, precipitates soluble in acetic acid; with lme- 
salts, a slight precipitate; with magnesia and zinc-salts, none. 

i id dissolves very sparingly in alcolol. (Malaguti 

The acid dissolves very sparingly in alcotol. (Malaguti. 


Acids tsomeric with Maucic Acid. 


1. Paramucic Acid. 
(PHA POF 


Lavcrer (1809). dnn. Chim. Phys. 72, 81; also Gilb, 42, 228. 
Mataastr. Ann. Chim. Phys. 60, 197; Heo eT. Pharm. 21, 640; also 
Ann, Pharm. 15, 179; also Zi pr. Chem. 7; 85. 


Acide paramucique. 


Formation and Preparation. 1. Mucie acid dissolved in_ boiling 
water is evaporated till there remains a yellow and brown viscid mass 
which hardens and becomes crystalline on cooling. (Laugier.) — 
2. Boiling water saturated with mucic acid is evaporated to dryness, the 
residue dissolved in alcohol, and the alcohol left to evaporate. (Malaguti.) 


Properties. Rectangular tables united in crusts, more acid (much 
more, according to Laugier,) than mucic acid; after drying i in the air, they 
do not suffer any further loss at 100°. (Malaguti.) 


Crystals. Malaguti. 
V2 4S geek. ye foo ts Sees See ee 34°62 
DE llc Ae pe yee DOr ese aR Ob tees 4°86 
¥y. © ye rate ee LB ie OOO OE icccnt 60°52 
Gee a 8 aaa ZI) arte POO) Oren 160°60 
Decompositions. 1, ‘The acid is decomposed by dry distillation, like 


ordinary mucic oe yielding pyronmiucic acid. — 2. Its solution in boiling 
water yields on cooling ordinary mucic acid, no longer soluble in alcohc ie 
and but sparingly aolibled in water. (M alaguti. ) 


Combinatizns. — The acid dissolves in 73°6 pts. of cold and in 1°73 pts. 
of boiling water. (Malaguti.) It is more soluble in water than mucie 
acid. (Laugier.) 

The Paramucates are more soluble in water than the mucates. Their 
solutions in boiling water deposit mucates on cooling. 

A saturated solution of the acid in boiling vw: ater, neutralised with 
ammonia, deposits the Ammonia-salt, even while hot, in delicate white 

ectangular t tab! es, which are nearly insoluble in boiling water; the 
aie ae in fact the Sh paramucate which is less soluble than 
the corresponding mucate. When an aqueous solution of the acid satu- 
rated at the boiling heat, is neutralised with potash or soda, crystals of 
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paramucate of potash or soda are obtained by evaporation; but the same 
Solution, if left to cool, deposits crystals of the mucate. The paramucate 
dissolves in 81°6 pts. of water at 19°, 

The acid mixed with mercurous nitrate forms, after a while only—in 
which respect it differs from mucic acid,—a curdy (not gummy) precipitate. 

The szlver-salt contains 48°7 per cent. of silver. (Malaguti.) This 
amount would agree better with the formula C?H™Ag’O™® than with 
CH Ag*O0" (Liebig); but in that case the formula of the acid should be 
C°H?O, (Gm.) 

The acid is soluble in alcohol. (Laugier, Malaguti.) 


2. Saccharic Acid. 
CHO 16 — C¥HYO.0s 


SCHEELE. Opusc. 2, 208; abstr. dnn. Pharm. 8, 36. 

TrommsporFr. J. Jr, 2, 1. 

Guerin-Varry. Ann. Chim. Phys. 49, 280.—Ann. Chim. Phys. 52, 318 ; 
also Schw. 68, 371; also Ann. Pharm. 8, 24; abstr. Pogg. 29, 44.— 
Ann. Chim. Phys. 65, 332; also J. Pharm. 28, 416. 

ERpMANN. Ann. Pharm. 21, 1; also J. pr. Chem. 9, 257; 15, 480. 

Huss. Pogg. 42, 247; also Ann. Pharm. 26, 1; also J. pr. Chem. 
15, 4638. — Ann. Pharm. 30, 302; also J. pr. Chem. 17, 879. 

Toautow. Ann. Pharm. 27,118; also Pogg. 44, 497; also J. pr. Chem. 
15, 465. 

Lriesic. Ann Pharm. 80, 318. 

Huintz. Pogg. 61, 315; abstr. J.pr. Chem, 82, 267, 


Artificial Malie acid, Metaweinstéure (Erdmann); Hydrowxalic acid, Ac. oxal- 
hydrique (Varry). Zuckersdéure — Scheele obtained this acid by decomposing sugar 
and other compounds with nitric acid, and regarded it as identical with malic acid; its 
separate identity was afterwards established by Hess. 


Formation. By heating sugar, starch, and many other compounds 
with a quantity of nitric acid less than sufficient to convert them com- 
pletely into oxalic acid. — The same or a similar acid is obtained, accord- 
ing to Lowitz (Crell. Ann. 1792, 1, 222) in the decomposition of glucose 
or gum-sugar by alkalis. 


Preparation. 1. One part of cane-sugar is heated with 8 parts of 
nitric acid of sp. gr. 1:25 to 1°3,1n a capacious basin, till the first bubbles 
of nitrous gas make their appearance, whereupon the vessel is removed 
from the fire till the violent action has subsided, and the whole has 
cooled to 50°; and the liquid is maintained at this temperature over a 
slow fire, and stirred (above 50°, oxalic would be produced, even by the 
action of more dilute nitric acid,) till it no longer exhibits a greenish 
colour, or emits nitrous fumes; it is then diluted, after cooling, with half 
its bulk of water, neutralized with carbonate of potash, and supersatu- 
rated with a quantity of acetic acid, sufficient to render the odour of 
that acid plainly perceptible, whereby the bibasic saccharate of potash is 
converted into the monobasic salt, but is not further decomposed: the 

Vou. XI. 2 1 
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monobasic saccharate slowly crystallises out after the lapse of days or 
perhaps of weeks. ‘These crystals (amounting to 6 per cent. of the 
sugar,) are dried between paper, and repeatedly crystallised from hot 
water till they are colourless; their solution then neutralised with potash, 
and mixed at the boiling heat, with sulphate or nitrate of cadmium; the 
mixture boiled for some time, the precipitated saccharate of cadmium 
well washed and decomposed by sulphuretted hydrogen; the filtered 
aqueous acid evaporated to dryness in the water-bath, and the residue 
completely dried by leaving it for six weeks in vacuo over oil of vitriol. 
(Heintz.) — If the potash-salt were converted into the baryta-salt, and the 
latter decomposed by sulphuric acid, the saccharic acid would turn brown 
when evaporated, if even a trace of sulphuric acid were present; and if the 
quantity of sulphuric acid were deficient, the saccharic acid would remain 
contaminated with saccharate of baryta, which could not be removed 
by means of alcohol. If the potash-salt were precipitated by a lead- 
salt, the precipitate would retain a portion of the lead-salt, and this acid 
would remain associated with the saccharic acid, when the lead-salt was 
decomposed by sulphuretted hydrogen. (Heintz.) 

2. Sugar is distilled with an equal weight of nitric acid, till the 
liquid acquires a brown colour; the residue neutralised with carbonate of 
_lime, and filtered from the oxalate of lime ; the saccharate of lime pre- 

cipitated by alcohol, washed with alcohol, and dissolved in water; the solu- 
tion precipitated by acetate of lead; and the lead precipitated decom- 
posed by sulphuretted hydrogen. (Scheele.) Donovan obtained by this 
process different products, according to the degree to which the action of 
the nitric acid was carried. 

3. The solution of sugar in heated nitric acid of sp. gr. 1°2 is satu- 
rated with chalk; the filtrate precipitated by alcohol; the precipitate 
washed with alcohol; the aqueous solution decomposed by nitrate of 
lead; and the washed precipitate decomposed by dilute sulphuric acid, 
and decolorised with animal charcoal. (Trommsdorfi.) — One pt. of gum 
arabic is heated with 2 pts. of nitric acid of sp. gr. 1°38 and 2 pts. of 
water, till nitrous fumes begin to escape; the liquid then removed from the 
fire till it has become quiet, afterwards gently heated for an hour, diluted 
with a four-fold quantity of water, and exactly neutralised with am- 
monia; the oxalic acid precipitated by nitrate of lime; the reddish yel- 

low filtrate precipitated by acetate of lead; the washed precipitate decom- 

posed by sulphuretted hydrogen or sulphuric acid; the yellow filtrate 
evaporated and neutralised with ammonia; the resulting black crystals of 
saccharate of ammonia decolorised with animal charcoal; the solution 
precipitated by acetate of lead; the washed lead-precipitate decomposed; 
and the aqueous acid finally evaporated in vacuo. By this process, gum 
yields 2°8, sugar 3°5, and starch 3°1 per cent. of saccharic acid. (Guerin- 
Varry. ) 

5. One pt. of sugar or gum is digested with 1 pt. of nitric acid and 
+ pt. water, till the violent action is over; the liquid neutralised with 
ammonia (or first with carbonate of lime and then with ammonia), pre- 
cipitated by chloride of calcium, and filtered from the oxalate of lime; 
the saccharate of lime precipitated from it by alcohol, and decomposed 
by carbonate of ammonia; the solution filtered from the carbonate of 
lime and colouring matter, and precipitated by acetate of lead; the well- 
washed lead precipitate suspended in water, and decomposed by sulphu- 
retted hydrogen; and this treatment of the acid with ammonia, acetate 
of lead, and sulphuretted hydrogen, repeated (about 6 times,) till the 
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sulphide of lead has removed all the colour from the acid, and the liquid 
no longer turns brown when saturated with ammonia and warmed. ‘The 
acid is then to be carefully evaporated, which is best effected in vacuo. 
(Erdmann.) Hess proceeds in a similar manner. 

6. The liquid obtaimed from nitric acid and sugar, is saturated with 
chalk; the filtrate precipitated with acetate of lead; the precipitate 
washed, suspended in water and decomposed by sulphuretted hydrogen; 
the filtrate boiled, first by itself to expel the sulphuretted hydrogen, then 
for a while with excess of potash; and the brown liquid filtered to sepa- 
rate a black humus-like powder, neutralised with acetic acid, again preci- 
pitated by acetate of lead, and digested, whereby the basic acetate of 
lead becomes easier to wash out. The precipitate is then decomposed 
by sulphuretted hydrogen, the filtrate evaporated, and half neutralised 
with potash; and the crystals of monobasic saccharate of potash, which 
separate after some days, decolorised by boiling with animal charcoal. 
(Thaulow.) From the potash-salt, the acid may be obtained by means of 
acetate of lead and sulphuretted hydrogen. 


Properties. After complete drying in vacuo, the acid forms a colour- 
less, brittle, amorphous mass, which cannot in any way be made to 
assume the crystalline form. (Heintz.)— Colourless or yellowish gum (Erd- 
mann); after drying in vacuo: colourless syrup, which, when set aside in a close vessel, 
sometimes deposits crystals [of the ammonia-salt? (Heintz)]. (Varry). Erdmann 
likewise, by exposing to the air the solution of the gum first formed in a small quantity 
of water, gradually obtained a few crystals. Brown syrup. (Trommsdorff.) — Has 


the taste of oxalic acid (Varry), pleasantly sour (Thaulow). 


Dry. 
TE) as 8 ance: bo Len ee 34°29 
LE Seo, Saw das TORE th ee. 4°76 
16: Oe ena JOR ties eke 60°95 
CEC oe te 2:1 Oe eres rr: 100:00 


This formula is based on the supposition that the lead-salt contains the hypotheti- 
cal anhydrous acid C2H8O (Hess). Varry, in accordance with his analyses of the 
zinc and lead-salts, assumed for the hypothetical anhydrous acid C*H®0°. 

Saccharic acid has therefore the same composition as mucic acid, notwithstanding 
the great differences in their properties. These differences cannot be accounted for by 
halving the atomic weight of either of the acids, since the result would be the uneven 
atomic number C6H5O8. Neither can it be supposed that mucic acid is bibasic, and 
saccharic acid, with equal atomic weight, quintobasic; for even if a saccharate with 
5 At. base should be discovered, it would doubtless be reducible to a compound of the 
bibasic salt with 3: atoms of base, inasmuch as 2 At. base are sufficient for the complete 
neutralisation of the acid. Lastly, the isomerism of tartaric, antitartaric and racemic 
acid cannot in any way be compared with that of mucic, paramucic and saccharic acid. 
The explanation of this difficulty must therefore be reserved for future investigation. 


Decompositions. 1. The acid turns yellow at 100° (Varry); it assumes 
a light brown colour when dried at the heat of the water-bath. (Heintz.) 
When heated, either by itself or in combination with alkalies, it does 
not emit the odour of burnt sugar or tartaric acid. (Heintz, Varry.)— 
It gives off acid vapours, having the odour of burnt sugar, takes fire, and is quickly 
carbonised. (Trommsdorff.) —2. By hot nitric acid, it 1s readily converted 
into oxalic acid, with emission of nitric oxide. (Heintz.) 

C2HOl + 120 = 3C1H’08 + 4HO. 
2 2 
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The conversion into oxalic acid takes place in four weeks, even at ordi- 
nary temperatures (Varry); it is always accompanied by formation of 
carbonic acid and nitric oxide. (Varry, Thaulow.) — 3. The acid distilled 
with 1 pt. of water, 2 pts. of peroxide of manganese, and 2 pts. of oil 
of vitriol, froths up, and yields formic and carbonic acid, (Varry, Thau- 
low.) 4. Heated with oil of vitriol, it blackens and gives off sulphurous 
acid. (Heintz.) The clear mixture which it forms with nitrate of silver, 
deposits silver when boiled (Erdmann, Thaulow); when supersaturated 
with ammonia, it slowly deposits silver in the cold, but quickly on boil- 
ing; and silvers the vessel. (Thaulow, Heintz.) A similar effect is pro- 
duced by saccharate of potash. (Thaulow.) Pure monosaccharate of 
potash does not precipitate nitrate of silver, even on boiling (Hess, 
Liebig), but when the dilute mixture is gently heated with a very small 
quantity of ammonia, a silver speculum is produced. (Liebig.) The 
acid easily reduces metallic gold from its solution. (Erdmann.) — 6. It 
does not undergo any alteration when boiled with aqueous potash, but 
when fused with hydrate of potash at 250°, it is resolved into acetate 
and oxalate of potash : 


CLAWOM' — 9C4H404 ait, C1H208, 


But the fused mass when heated with sulphuric acid emits the odour of 
butyric as well as of acetic acid. (Heintz.)— 7. The dilute aqueous acid 
(not the concentrated, according to Heintz), soon becomes covered with 
mould. (Varry, Heintz.) —Saccharic acid is not susceptible of the 
vinous fermentation (Trommsdorff); neither is any alteration observed 
when saccharate of lime is left in contact with casein. (Dessaignes, 
N. J. Pharm. 25, 29.) 


The former statement of Erdmann that saccharic acid is identical with fused 
tartaric (metatartaric) acid, and changes into ordinary tartaric acid, slowly when dis- 
solved in water, more quickly on the addition of a small quantity of alkali, has since 
been withdrawn by its author. (J. pr. Chem. 15, 480.) 


Combinations. The dry acid quickly becomes viscid by contact with 
the air, and dissolves very readily in water. (Heintz.) When evaporated 
in vacuo, it remains in the form of a thick, colourless and inodorous 
syrup, of sp. gr. 1°416 at 10°, and when dried in contact with excess of 
oxide of lead, gives off 5°65 per cent. of water; by absorbing moisture 
from the air, the syrup is reduced to the specific gravity 1:375, with a 
boiling point of 105°. (Varry.) 

The Saccharates are bibasic or neutral salts, having a neutral reaction, 
dissolving sparingly in water, but easily in saccharic acid, and 
= C”H*M?0", and monobasic or acid salts, = C’H®9MO™, which redden 
litmus and dissolve with facility. The sparingly soluble salts separate 
on cooling from boiling water in flakes, which when heated cake together 
into a viscid mass hardening as it cools. 


Saccharate of Ammonia. — a. Bibasic.— The acid supersaturated with 
ammonia dries up in vacuo over oil of vitriol to a gum whose solution in 
cold water is neutral. (Heintz.) Not crystallisable, easily soluble. 
(Varry.) 

6. Monobasic.—The aqueous solution of a, heated as long as it 
gives off ammonia, yields on cooling, four-sided prisms, which redden 
litmus, and dissolye less easily. (Heintz.) Transparent, colourless, 
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slightly acid, four-sided prisms, with dihedral summits. They are per- 
manent in the air, begin to decompose and assume a yellow colour at 
110°, and dissolve in 82 pts. of water at 15°, and in 4 pts. of boiling 
water. They are insoluble in cold alcohol, but dissolve in hot alcohol. 


(Varry.) 


Crystals prepared by Varry. Thaulow. Heintz. 
EA Coee. cee ones (ome LS 1 2k ists CO 2RIAG nis poLeSO 
iN ictitea sckevecoatekenets Melee eee O21 fol O20 ea OTL7 
ede EER DOR ame ats Lome? 2 ye JOOS es pO LO 
TG) Oe te SO 90s 5) DO OL i. D027 


CEH NH) O18... 227". 00°00"... 100°00 ,... 100°00 


Saccharate of Potash. —a. Bibasic.— Transparent, oblique rhombic 
prisms. (Varry.) ‘The acid neutralised with potash, evaporated to a 
syrup, and then exposed to the air, yields a crystalline crust, which 
deliquesces only in very damp air. (Heintz.) 


Crystalline crust. Heintz. 

} OU Or sina ce eee eee eo Oe ret Oe L Aum ances 25°04 
S19 EC gga rome SOP Aa ees Ore 2°86 
DIT Ob Aree eae RRne OL Aw ec One neta 32°74 
4 Oe pratuanesecnedaons (UE Be Ee rene: 39°36 
CE RO errs cene 2864 LOU 00M irra 20000 


b. Monobasic. — An excess of saccharic acid does not throw down 
any crystals from potash or its salts. (Varry.) The acid mixed with an 
insufficient quantity of potash, and left fora few days, yields crystals 
(originally mistaken for cream of tartar) till it solidifies. (Hrdmaunn.) 
Crystallises also from a mixture of sugar decomposed by nitric acid, 
with an insufficient quantity of potash. (Hess.)— Transparent, oblique 
needles, which redden litmus. (Varry.) The crystals obtained as 
described at page 514, are snow-white, right four-sided prisms, having 
a strong acid reaction. (Thaulow.) Their aqueous solution should not 
turn brown on exposure to the air. (Hess.) The salt intumesces consi- 
derably when heated, but without fusing, then chars, and finally leaves 
carbonate of potash. (Heintz.) Dissolves in 89 pts. of water at ior 


easily in hot water. (Heintz.) 


Crystals. Hess. Thaulow. Heintz. 

14 8 ee Ree VPA sn Ry BIOS eee Das Vee 6 pci, PALS teaarinn, tte te! Te) 
OF EL tannins LE | aly ladies os 64d a ee SO oT Oe ae Ole 
KOs: ATEO TW oe OOD eres 18:66. 2.00 18°86 22 (S72 
OVS 190-0 19-22" ne ALTOS! oe 48°59 
CYHIKO',,. 248°2 .... 10000 ........ 100°00 .... 100°00_ ,... 100°00 


This salt neutralised with ammonia, leaves by evaporation in vacuo, a gum which 
gives off its ammonia when boiled with water. 


Saccharate of Soda. —a. Bibasic. — Does not crystallise. (Varry.) 
The acid neutralised with carbonate of soda, leaves when evaporated 


518 PRIMARY NUCLEUS C®H®: OXYGEN-NUCLEUS C®H901, 


over the water-bath, a gum which deliquesces in contact with the air, and 
by slow evaporation, a syrup, with a few extremely small crystals. 
(Heintz.) 

6. Monobasic. — Does not erystallise. (Varry, Heintz.) 

When monobasic saccharate of potash is neutralised with carbonate 
of soda, and the liquid left to evaporate, a syrup is obtained together 
with very small crystals; the same solution evaporated over the water- 
bath, gradually yields a gum which becomes moist in contact with the 
air, (Heintz.) 


Saccharate of Baryta. — a. Bibasic. — By precipitating the acid with 
baryta-water (Thaulow, Heintz), or by precipitating the bibasic (Varry, 
Erdmann), or the monobasic saccharate of potash (Heintz) with chloride 
of barium. The free acid does not precipitate baryta-salts. (Hrdmann, 
Thaulow.) — Precipitated cold, it forms flakes (Varry, Heintz); precipi- 
tated at the boiling heat, microscopic prisms. (Heintz.) The flakes 
dissolve to a moderate extent in water (Varry, Heintz); the crystals are 
nearly insoluble. (Heintz.) 


Heintz. 
(eg OI ern Fie) Eee ea a ahs Bede 20°54 
SW ee et naceuk 8°0 DO tates 2°41 
PA US eet a 15a°2 2; AE ee eet 43°98 
14 ete eu 112°0 phe 2 Ning AAR 33°10 
C’H8Ba20!8 oo... D452 .... NOOO. ...-1.< 100°00 


b. Monobasic.— The salt a dissolves in the aqueous acid (Varry, 
Thaulow), and yields a gum by evaporation. 


Saccharate of Strontia.—a. Bibasic. -— By precipitating saccharate 
of potash with chloride of strontium. (Varry.) 
6. Monobasic. -- The solution of the salt ain the acid yields trans- 


parent right prisms. (Varry.) 


Saccharate of Lime. — a. Bibasic.-- The acid forms a precipitate with 
excess of lime-water. (Varry, Thaulow.) Bibasic saccharate of potash 
precipitates chloride of calcium (Heintz),--after a while only if the 
solutions are rather dilute. (Erdmann.) The free acid does not preci- 
pitate lime-salts. (Erdmann, fhaulow.) Flakes, or from solution in hot 
water, microscopic rhombic prisms, bevelled with two faces resting on 
the obtuse lateral edges. Intumesces very strongly when heated. 
(Heintz.) In the flocculent state, it dissolves to a moderate amount in 
water, (Varry, Heintz), but after crystallisation, it is nearly insoluble 
in boiling water. (Heintz.) From its solution in hydrochloric acid, the 
salt is precipitated by potash, but not by ammonia. (Erdmann.) 


Heintz. 

12: uieastassunedene ats We 8 PROT aes 26°79 
LOCH sin ttaecitees 10 8°70" ous 3°66 
2sGa0 4 ane 56 21°09 AA Be DO 
1G AO cas a pane 128 AB) ne eae 48°54 
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b. Monobasic.—— The salt a dissolves readily in the acid. (Varry, 
Thaulow.) Transparent, four-sided prisms. ( Vary.) 


Saccharate of Magnesia.——Bibasic. —- When the aqueous solution of 
the acid or of the monobasic potash-salt is boiled with a quantity of 
magnesia not quite sufficient to destroy the acid reaction, or when a 
mixture of the bibasic saccharate of potash with sulphate of magnesia is 
strongly concentrated by boiling, the salt separates as a white crystal- 
line powder, or in soft white lamine. When kept for 12 bours between 
130° and 160°, it acquires a tinge of yellow, contains in that state 
17°74 p.c. of magnesia (therefore = C’H°Mg*0"*) and becomes strongly 
heated by contact with water. It dissolves very sparingly in cold, 
somewhat more readily in hot water. (Heintz.) 


Crystals. Heintz. 

VaPAR OG Rime aeons We Press Y 28s Acta OAD W rwdacbar 24:96 
a LES Vas ee pttbetdel an eel Pal Bd 14 L1G {ee 5:03 
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Chromic Saccharate. — Colourless, oblique rhombie prisms, which 
redden litmus. 


Saccharate of Bismuth. —The dilute potash-salt added to nitrate of 
bismuth dissolved in a large quantity of water, throws down flakes, 
which are not rendered crystalline by boiling, and are somewhat variable 
in composition, as the following analyses show. They are insoluble in 
water both hot and cold, and dissolve but sparingly in acids. (Heintz.) 


Heintz. 

Pe GS Bs ba 5 eben cua A yn MAG. 2c.5% 10°89... 13°01 
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Saccharate of Zinc. — Bibasic. —1. Zine is boiled with the aqueous 
acid, whereupon hydrogen is evolved, and the resulting small crystals 
are dried at 100°. (Varry, Heintz.) — 2. Sulphate of zinc is precipi- 
tated at the boiling heat by bibasic saccharate of potash; the precipitate 
dissolved in a large quantity of boiling water; the filtrate set aside for 
some days to crystallise; and the mother-liquor repeatedly charged with 
salt by boiling, then filtered and cooled. (Heintz.) — The salt reddens 
litmus slightly, and is insoluble in cold water, sparingly soluble in hot 
water, more soluble in the acid. (Varry, Thaulow.) 


At 100°. Thaulow. Heintz. 
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Crystals. Heintz. 
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Saccharate of Cadmium. — Bibasic. — The bibasic potash-salt preci-- 
pitates sulphate or nitrate of cadmium in the cold, in white flakes which 
are difficult to wash, and when boiled agglutinate together and ultimately 
harden; but if the solutions are mixed at the boiling heat, and the 
boiling is continued, the saccharate of cadmium is deposited as a white 
heavy crystalline powder, easy to wash and appearing under the micro- 
scope to consist of needles. The flakes are nearly insoluble in cold, 
somewhat more soluble in hot water. (Heintz. ) 


Heintz. 
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Saccharate of Lead. — When the acid (or its potash-salt according 
to Hess), is boiled with ever so great an excess of oxide of lead, it parts. 
with only 2 At. water, so that C’H®O'* remains combined with the 
oxide. (Hess, Heintz.) The lead-salts cannot well be obtained pure, on 
account of their tendency to take up nitrate or acetate of lead. 
( Heintz.) 

a. Polybasic salt, containing acetate of lead.—a. The free acid or 
its potash-salt is boiled for some time with excess of neutral acetate of 
lead, the liquid evaporated to a pasty consistence, and the heavy, 
granular precipitate washed. (Thaulow.)— ~. Saccharate of potash is 
boiled with excess of neutral acetate of lead (not with oxide of lead, as 
erroneously stated in Ann. Pharm. 30, 306), the liquid freed from the 
precipitated and melted lead-salt, then evaporated to a pasty mass, and 
the residue washed. (Hess.) The amount of lead-oxide rises, on boiling 
with fresh acetate of lead, to 76°66 per cent. (Hess.)—y. The salt 
obtained by operating as in 8, but with the materials in different pro- 
portions. (Hess.) ‘The acid in these two salts appears to be altered 
(Hess); mixed with acetic acid. (Heintz.) — 6. The precipitate a, washed 
with water which has been freed from air by boiling, and dried over oil 
of vitriol, in order to preserve it from the action of carbonic acid. 
(Heintz.) It isa variable mixture of saccharate and acetate of lead, and 
if the air has not been carefully excluded, it also contains carbonate of 
lead; hence the proportion of carbon in it does not agree with that 
of saccharic acid. (Heintz.)—«. The salt which separates at first in 
the preparation of Thaulow’s salt a, and agglutinates in a resinous mass. 
(Heintz.) 
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b. Salt approaching nearly to the bibasic salt, and sometimes containing 
nitrate of lead. — The salt precipitated in white flocks on adding saccharic 
acid to nitrate, neutral acetate, or basic acetate of lead contains 59°66 p. ¢. 
oxide of Jead and no water. It turns yellow at 120°; and yields, when 
fused at 135°, globules which assume a red-brown colour at 135°, decom- 
pose at 150°, and then leave a charcoal, which, if shaken out of the vessel 
while hot, scatters itself in red-hot smoking spherules. The salt, even 
after carbonisation, deflagrates with nitric acid, ike gunpowder. With 
hot oil of vitriol, it gives off an odour of oil of wine, and finally also of 
sulphurous acid. It is insoluble in cold water, dissolves very sparingly 
in hot water, from which it is deposited in scales on cooling; itis insoluble 
in saccharic acid and in alcohol. (Varry.)—The acid throws down from 
neutral acetate of lead, a white, non-crystalline powder, which is insoluble 
in cold, sparingly soluble in boiling water, from which it separates in 
flocks on cooling ; it dissolves readily in saccharic and in other acids, as 
well as in ammonia, (Erdmann.) 

a. Obtained by boiling the potash-salt with excess of nitrate of lead, 
decanting the cooling liquid from the resinous flocks which are first 
deposited, and washing slightly the delicate white six-sided Jamin 
which afterwards separate. They detonate with slight appearance of fire, 
even below a red heat, and leave a carbonaceous mass; with protosulphate 
of iron and oil of vitriol, they exhibit abundance of nitric acid: they are 
nearly insoluble in water.—£. The potash-salt precipitated in the cold 
by nitric acid. —. Precipitated by mixing nitrate of lead at the boiling 
heat, with excess of saccharate of potash. — 6. The precipitate _ dissolved 
in boiling water, and obtained in the crystalline form as the filtrate cools. 
(Heintz. ) 


He pn tz. 
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[The precipitates 8, y, 5, are free from nitrate of lead, because that salt was not 
used in excess in preparing them. ] 


The acid imperfectly neutralised with ammonia, and added to less than 
the equivalent quantity of a hot solution of nitrate of lead, throws down 
a salt containing from 7115 to 62°48 p.c. oxide of lead; and the acid 
completely neutralised with ammonia throws down a salt containing from 
65 to 68 p.c. oxide, (Hrdmann.) 
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c. Salt approaching in composition to the monobasic salt. — The acid 
incompletely neutralised with ammonia, forms with less than the equiva- 
lent quantity of nitrate of lead, a white precipitate. which contains from 
38'8 to 39:97 p. c. oxide of lead, and dissolves sparingly in water. (Hrd- 
mann.) — The free acid precipitates from nitrate of lead, a salt contain- 
ing from 35 to 87 p.c. oxide of lead, and from alcoholic neutral acetate of 
lead, a salt containing 87°8 p.e¢. oxide. (HErdmann.)— The monobasic 
salt boiled with water melts into a resin containing from 60 to 63 p.c. 
oxide, and the liquid on cooling deposits a salt containing 37°3 p.c. 
oxide. The latter dissolved in ammonia, deposits, on boiling, a salt con- 
taining 77 p.c. oxide. (Erdmann.) 


Ferrous Saccharate. — Iron dissolves in the aqueous acid, with evolu- 
tion of hydrogen (Varry); the resulting solution leaves a gum when 
evaporated, (Heintz.) 


Ferric Saccharate. — The yellow solution of ferric hydrate gradually 
deposits a basic salt; the acid protects ferric oxide from precipitation by 
alkalis. (Heintz.) 


Cupric Saccharate. — Hydrated cupric oxide forms with the cold acid 
a green solution which deposits a white substance when saturated. This 
body, washed on the filter and dissolved in a large quantity of water, 
dries up over the water-bath to an amorphous mass. Monobasic saccharate 
of potash does not precipitate cupric sulphate, even at the boiling heat. 
(Heintz.) Alkaline saccharates precipitate cupric sulphate after a while. 
Cupric sulphate mixed with saccharic acid and then with excess of am- 
monia, does not form a brown precipitate of copper and cupric oxide by 
boiling with potasb, unless the acid still retains some of the brown matter 
with which it is contaminated. (Hrdmann.) 


Mercurie Saccharate.— White; reddens litmus; nearly insoluble. 


(Varry.) 


Saccharate of Silver. — According to Erdmann & Heintz, saccharic acid does 
not precipitate nitrate of silver, even with the aid of heat; but according to Varry, the 
precipitation takes place. — Bibasic saccharate of ammonia or potash added 
to a concentrated solution of nitrate of silver, throws down a white jell 
(Erdmann), from which the wash-water extracts a soluble salt, and which, 
when boiled with the liquid, reduces the silver, with formation of carbonic 
and oxalic acid. (Hrdmann.) The pure potash-salt does not reduce a 
solution of nitrate of silver, even at the boiling heat, and precipitates it 
only when highly concentrated; the precipitate then formed consists of 
thick, white curdy flakes, which increase on addition of ammonia, and 
erystallise from solution in hot water. (Liebig.) The precipitate con- 
sists of white flakes, which, when recently precipitated, dissolve in a larger 
quantity of hot water, but when boiled with water, are converted into 
easily washed crystalline lamin, which dissolve sparingly in cold water, 
do not blacken by exposure to light, and whose solution in ammonia 
deposits a silyer speculum, slowly in the cold, quickly when heated. 
(Heintz.) 
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Saccharic acid mixes with alcohol in all proportions (Varry), readily 
(Heintz); dissolves sparingly in ether, even at the boiling heat; is in- 
soluble in cold, and very sparingly soluble in boiling ov of turpen- 
tine. (Varry.) 

Saccharic acid does not form any compound ether. (Heintz.) 


Oxyamidogen-nucleus CVA@HSO™. 


Mucamide. 
CYUN2HRO’ — CA d?H80”,0?. 


Matacutt. (1846.) Compt. rend, 22, 854. 


By mixing mucic ether with aqueous ammonia (p. 511). 

Crystallises from the aqueous solution on cooling in colourless micro- 
scopic rhombic octohedrons, converted into tables by truncation; of sp. gr. 
1°589 at 13°5°; tasteless. 

The crystals turn brown at 200°; give off a large quantity of water 
at 208°; soften and melt at 220°, and give off from that point to 240°,— 
at which temperature, charcoal and paracyanogen remain,—water, bipyro- 
mucamide (x, 405), carbonic acid and carbonate of ammonia, — The 
crystals heated with water in a sealed tube to between 130° and 140°, 
dissolve as mucate of ammonia.—Their boiling aqueous solution added to 
neutral acetate of lead mixed with ammonia, throws down ammoniacal 
mucate of lead (p. 508).— The same solution added to ammoniacal 
nitrate of silver, throws down a specular deposit of silver. 

The crystals dissolve sparingly in boiling water, and separate there- 
from on cooling. — They do not dissolve in alcohol or in ether. 


(Malaguti.) 


q. Appendia to Mucie Acid. 
Acid. C’H*Cl’0*. 
Lizs-Bopart. Compt. rend. 43, 891; Ann. Pharm. 100, 325. 
Formation. By the action of pentachloride of phosphorus on mucic 


acid: 
CLYMOW’ + 2PC = C2HtCPO® + 9HC] + 4HO + 2PO°CH. 
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Preparation. An intimate mixture of 2 At. pentachloride of phos- 
phorus and 1 At. mucic acid is introduced into a glass retort and heated 
in the oil-bath to 160°, but not higher. Brisk action then takes place at 
100°, attended with copious evolution of hydrochloric acid, and after a 
while the contents of the retort assumed a somewhat brownish colour. 
The retort is then to be removed from the oil-bath, and left to cool; water 
added to decompose the remaining pentachloride of phosphorus, the 
retort being immersed in cold water to prevent too great a rise of tem- 
perature; the contents poured into a basin, and mixed with sufficient 
lime-water to produce alkaline reaction; the mixture then heated to the 
boiling point, and the liquid after filtration, left to evaporate in a warm 
place. It then, after a few days, deposits crystals of the lime-salt 
C”’CPH?Ca?0*; and on treating the solution of these crystals with acetate 
of lead, and decomposing the resulting Jlead-salt with sulphuretted 
hydrogen, the acid C’H‘Cl’08 is obtained in extremely beautiful crystals. 
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The acid might be regarded as comenic acid (p. 382), in which 2 At. O are replaced 


by Cl. 
f The solution of the lime-salt has no action on polarised light (Lies-Bodart). 


2, Chloropyromucyl. 
CMHFC1O4, 
Lies-Bopart. Ann. Pharm. 100, 327. 
Obtained by the action of pentachloride of phosphorus on pyromucic 


acid: 
Cl0H408 + PCE = C!°H*C1O4 + HCl + PCI°O?. 


Strongly refracting liquid, which boils at 170°, smells like chloride of 
benzoyl, and excites tears but not coughing. 


Lies-Bodart. 
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The compound placed under a bell-jar near a basin containing water, 
gradually evaporates, and the liquid remaining in the basin leaves pyro- 
mucic acid when evaporated: 


C°HSC1IO! + 2HO = HCl + CH*405. 
With ammonia it immediately forms pyromucamide (x, 405): 


CH3C1O* + NH? = HCl + CYNH°O*. 


J. Azo-nucleus CYN*®H®O°%. 


Base obtained from Cratinine. 
C?2N&HYOS — CUNCH Os He 


DESSAIGNES. Compt. vend. 41, 1258; Ann. Pharm. 97, 341. 


Formation. By the action of nitrous acid on cratinine or creatine: 
2C8N°H704 + 140 = C2NSH”O® + 4CO0? + 4HO. 


et 
cratinine. 


Preparation. When nitrous acid gas is passed into an aqueous solu- 
tion of cratinine, effervescence takes place (arising from escape of carbonic 
acid); the liquid soon becomes brown aad afterwards turbid, and after 
some hours deposits a considerable quantity of small yellowish crystals, 
which become thicker by continued immersion in the mother-liquor. 
These crystals are the nitrate of the base; and on treating their 
solution with ammonia, the base is precipitated in the form of a white 
amorphous powder, which may be washed with water and dried. The 
mother-liquor of the crystals of the nitrate, also yields a certain quantity 
of the free base when évaporated over lime under a bell-jar.— A small 
quantity of the free base is also obtained by the action of nitrous acid 
upon creatine. 


Properties. Light, coherent, friable, white mass, the powder of which 
is soft to the touch and becomes electric by friction. Tasteless. 
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Decompositions. The base heated to 100° with hydrochloric acid, is 
readily decomposed, yielding oxalic acid, chloride of ammonium, and a 
crystalline substance containing C®N*H*0°: 


CENTOO% + 8110 = CSN°H'O® + 4NE® + C4H?708, 
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Combinations. 


The base is insoluble in water. 
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It dissolves in dilute 


acids when gently heated, and the solutions on cooling yield well crystal- 
lised and sparingly soluble salts. 
The hydrochlorate forms short deeply striated prisms. 


2CYNSH"08,3HC1+ 6Aq.... 5912 


Platinum-salt, — Large crystals, which dissolve in water 
tolerable facility. 


2C?N°H 06, 3HCI,3PtCl + 6Aq 1090°6 
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The compound obtained by the action of hydrochloric acid at 100° on 
the base C¥N°H"O*%, crystallises in long shining prisms or lamina; dis- 
solves slowly in cold water, readily in hot water, and with tolerable 
facility in ether; has a disagreeable metallic taste; is fusible; may be 
volatilised without decomposition; burns with flame and without residue; 
is slightly acid to test-paper, and does not precipitate the salts of lime, 
baryta, lead-oxide, cupric oxide or zine-oxide,— or in dilute solution, 
mercuric chloride or nitrate of silver; but in somewhat concentrated 


solution, it precipitates nitrate of silver and mercurous nitrate. 


It is 


identical with the substance which Liebig found to accompany sarcosine 
in small quantity (ix, 482; dun. Pharm, 62, 310.) 
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Dessaignes. 
. 37°61 


Addenda to the Amylene-sertes. 


1. Chloride of Valeryl, C!°H°0’Cl. — Obtained by the action of oxy- 
chloride of phosphorus on valerate of soda; also by the action of 
terchloride of phosphorus on monohydrated valerianic acid: 


3CMH!Ot + 2PCB = 3C“H9O7C] + 3HC] + 2PO?. 


Colourless very mobile liquid, of sp. gr. 10005 at 6°. Boils between 
115° and 120° under a pressure of 750 mm. Fumes in the air. Decom- 
posed by water, yielding hydrochloric and valerianic acids. (Moldenhauer, 
Amn. Pharm. 94,102. Gerhardt, Traité de Chimie organique, iv, 975). 


2. Bromide of Valeryl, C°H%O?Br. — Obtained by the action of ter- 
bromide of phosphorus on valerianic acid. Liquid boiling at 143°. 


3. Tribasic Phosphite of Amyl, 3C°H"O,PO?. — Obtained by acting 
upon amylate of scdium with terchloride of phosphorus in the same 
manner as for the preparation of the corresponding ethyl-compound 
ix, 359). 

Ne oily liquid, having a very offensive odour, even more disa- 
greeable than that of the ethyl-compound, and more easily decomposed 
by heat. It boils at 236° in an atmosphere of hydrogen. 


Railton. 
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The compound is insoluble in water, but dissolves in alcohol and in 
ether. (R. Railton, Chem. Soc. Qu. J. vil, 2195) 
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REPORT 


OF 


THE TENTH ANNIVERSARY MEETING 


OF THE 


CAVENDISH SOCIETY, 


Tue Anniversary Meeting of the Cavendish Society for the year 
1857, was held at the rooms of the Chemical Society, No. 5, 


Cavendish Square, on Monday, the 2nd of March, at three o’clock 
in the afternoon. 


The Chair was taken by THomas GraHAM, Esa., F.RS., 
PRESIDENT, who called upon the Secretary to read 


THE REPORT OF THE COUNCIL. 


“In presenting the Tenth Annual Report to the Members of the 
Cavendish Society, the Council think the occasion a suitable one for 
referring to the objects for which the Society was instituted and 
briefly reviewing the results of its labours. The first proposition 
for the establishment of this Society was made in 1846, when a 
Provisional Committee was formed for making known and carrying 
into effect the objects of the Association. It was felt that a new 
motive power was required to bring the results of the most eminent 
labourers in the departments of Chemistry and the allied sciences 
in different parts of the world, within the reach of those who. were 
engaged in the pursuit or application of Chemistry in this country. 
Valuable foreign works existed, relating to the Science of Chemistry 
and its applications, of which there were none equally comprehen- 
sive in our language; and the reproduction of such works in a form 
accessible to the majority of English Chemists was one of the chief 
objects contemplated in the establishment of the Cavendish Society. 
In proposing to accomplish this design by. the formation of those 
for whose benefit it was intended into a Publishing Society, it was 
not contemplated that this body should in any degree supersede or 
compete with private or professional publishers; but, on the other 
hand, it was thought probable that by its efforts an increased 
demand for scientific works would be created, and that in pro- 
portion as this result should ensue, the necessity for its continued 
labours would become less apparent, as there would be a stronger 
inducement for publishers to undertake the class of works referred 
to. 


2 


“The constitution of the Society was settled, and its active 
labours commenced, in 1848. Among the works which were then 
projected were the translations of Lropoip Gmerin’s ‘ Hand-book 
of Chemistry’ and Gustav BiscHor’s ‘Elements of Chemical and 
Physical Geology,’ both of which works are steadily progressing 
towards completion. Added to these, Lrnmawn’s ‘ Physiological 
Chemistry’ and other works of less extent, make the list of 
books, produced by the Society in nine years, amount to twenty 
volumes. It was to be anticipated that the production of works 
of the extent and character of those issued by the Cavendish 
Society would leave a narrower field for further labour, and render 
the task of selecting new works more difficult. Such results 
afford the best indication of the measure of success which has 
attended the labours of the Society. But the Council, in making 
this statement, would not have it inferred that they have already 
exhausted the store of matter available for their purpose. There 
are several departments of applied Chemistry in reference to 
which there are abundance of results not hitherto placed in an 
eligible form before English readers. Mineralogy, Metallurgy, 
Agricultural Chemistry, and the Chemical branches of Physics, 
are among this class of subjects, and although there appears 
to be some difficulty in getting the results required in the 
form that would be most satisfactory, it is hoped that this 
difficulty may be overcome. Among works on Metallurgy, a 
recently published’ treatise, by ProrEesson PLaTTNER, on the 
Roasting of Ores, has been favourably reported on, and is now 
under the consideration of the Council. 

*‘Some delay has occurred in the completion of PRoFEssoR 
Biscuor’s work, the third and concluding volume of which should 
have appeared last year. This has arisen from the indisposition of 
the author who has been suffering from inflammation of the eyes, 
but it is trusted that this cause will not further interfere with 
the preparation of the remaining part of the work. 

“Mr. Warts is uninterruptedly proceeding with the translation 
of Gmerxin’s ‘ Hand-book of Chemistry,’ the eleventh volume of 
which is now in the press. The German editors of this work are 
also making steady progress with the new German edition, so that 
there seems to be no probability of any delay occurring in the pro- 
duction of at least one volume a-year until its final completion. 

‘* The extension, from year to year, of the works produced by the 
Society, of many of which there is always necessarily a considerable 
stock on hand, and the regulations which have from time to time 
been made for facilitating the accession of new Subscribers without 
obliging them to take incomplete sets of the works, having greatly 
increased and complicated the labour attending the distribution of 
the books, the Council have appointed Mr. Harrison, Bookseller, 
of 59, Pall Mall, their Agent for attending to this duty, and they 
trust this arrangement, which involves no additional expense in the 
management, will contribute to the convenience of Members and 
the advantage of the Society. 


y & S601F 


—= 


‘SMHHHY WVANAL 


G UG Vol 


5 Oro LL 


0 


9 
SI 6L§ 
OL GIG 
OL 988 
0 OOT 
OL kL 
ce G 


61 0G 
re 


‘XLAIOOG HSIGNAAV,) OY} JO AUNLIGNAAXY puvw sLdI aoa OY} JO LNANALVIG SAAT ASVAUY, 


"}09L100 JI PUY puV ‘JUdUIO}L}S OAOGL OY} PoUIUIeXS oavy [ 


*  ** 9° puvy Ul eouRled 


aoe eee ee cUICCUaMene, culpulg, 
ec + Ee AS 
Bes wo sede ey 
** sosuodxo [BLLOUIPH 
see ne ee te te oe £rp9I009 
e2° +f +S UWOISSMUIULOG) §,.10300][09 


* -g0uBINSUT 


eee ee oo ee ee ee ‘ON 
‘syoog jo Aroatpoq ‘oseysog ‘Artouorezg 


‘AMON LIGNAD XY 


Ss ec S&S © © fe 2 Ss 


ve) 


V Lene 
C hago | 
T 286 
bie-09 
[eG 
Vac 
6 6 
wt 
Sl & 


Ol G OF9 


P 


‘$F 


VES ecole 


os 


"LEST “ore pug 


ATs) OlULSIOU] , S NITAWY S}og 1G 


“SLAIMOAYY 


LoS 
9S8T 
cost 
vost 
eos 
oS8l 
LoS 


oma 
od 
owt 
ont 
ort 
ont 
ont 


Gol 
1G& 
8¢ 
GG 
VG 
6 

if 


SPST toy suoydiosqng 1 
read snotoid wo oourreg 


“LOST “Yoreyy JO 4ST OY} 0} “QGgT “Pore fo ST oY} Woy 


It was reselved— 


“That the Report just read be received, approved, and adopted.” 


The Meeting then proceeded to the election of Officers for the 
ensuing year, and the following Gentlemen were declared to have 
been duly elected :— 


Wresitent. 


THOMAS GRAHAM, F.R.S. 


Wire-Presivents, 
Proressor BRANDE, F.R.S. JOHN GRAHAM, Esq. 
Eart OF BURLINGTON, F.R.S. Henry Bravumont Lesson, M.D., 
Str James Crarxk, M.D., F.R.S. F.RS. 
Watter Crum, F.R.S. W. A. MiiuErR, M.D., F.R.S. 
Joon Davy, M.D., F.R.S. PROFESSOR WHEATSTONE, F.R.S, 


CHARLESG.B.DAuBENY, M.D., F.R.S. | Cotonen Pirie Yor«KE, F.R.S. 
MicHsaEt Farapay, D.C.L., F.R.S. 


Council. 
G. B. Bucxrton, F.C.S. A. W. Hormann, LL.D., F.R.S. 
DuGaLp CAMPBELL, F.C.S. Henry Letuesy, M.B. 
Puinip James Cuapot, M.A.,F.C.S. | W. Opiine, M.B., F.C.S. 
Rev. I. P. Dane. TRENHAM REEKS, Esq. 
WARREN De 1a Rue, Ph.D., F.R.S. ALFRED SMEE, F.R.S. 
W. Ferauson, F.C.S. JOHN STENHOUSE, LL.D., F.R.S. 
J. H. Gitsert, Ph.D., F.C.S. R. D. THomson, M.D., F.R.S. 


JOHN Hatt GuapstTone, Ph.D.,F.R.S. ' A. W. Wititiamson, Ph.D., F.R.S. 


Treasurer. 


GEORGE Dixon LonastarF, M.D., 9, Upper Thames Street. 


Secretary. 


THEOPHILUS REDWOOD, Ph. D., 19, Montague Street, Russell Square, 
and 17, Bloomsbury Square. 


Collector. 


Mr. THomas WEsT, 32, Soho Square. 


Agent for the Distribution of Books, &c. 


Mr. Harrison, 59, Patt Matt. 


It was resolyed— 


“That Henry Porrocx, Esq., Proressor Ramsay, and 
Dr. Roscog, be appointed Auditors for the ensuing year.” 


The following Resolutions were unanimously adopted :— 


“That the thanks of the Meeting be given to the Prr- 
SIDENT, TREASURER, and Councit, for their services to the 
Society.” 


‘¢ That the thanks of the Meeting be given to the Honorary 
Loca SecretariEs for their services to the Society.” 


“That the thanks of the Meeting be given to the CHEMICAL 
Society for the use of their rooms on the present occasion.” 


The Meeting was then adjourned. 


THEOPHILUS REDWOOD, Secretary, 
19, Montague Street, Russell Square, 
and 17, Bloomsbury Square. 


Marcon 2nbD, 1857. 


OBJECTS, &c., OF THE CAVENDISH SOCIETY. 


The Cavendish Society was instituted for the promotion of 
Chemistry and its allied sciences, by the diffusion of the literature 
of these subjects. 

The subscription, constituting membership, is one guinea a-year, 
to be paid in advance; and the subscription becomes due on the 
Ist of January of each year. A member is entitled to a copy of 
every book published by the Society for the year for which he has 
subscribed, but no member can receive the Society’s publications 
until his subscription has been duly paid. 


WORKS OF THE CAVENDISH SOCIETY. 


1848, 
1—CHEMICAL REPORTS AND MEMOIRS. Edited by Tuomas 
~Grauam, F.R.S. (Out of Print.) 


2,.—HAND-BOOK OF CHEMISTRY. By Lropotp Gmuutin. Trans- 
lated by Hunry Warts, B.A., F.C.S. Vol. I. 
1849. 
3—HAND-BOOK OF CHEMISTRY. By Lzoponp Guerin. Vol. II. 
4—HAND-BOOK OF CHEMISTRY. By Lrorotp Gmetin. Vol. III. 


5.—THE LIFE AND WORKS OF CAVENDISH. By Dr. Gzorce 


WILson. 
1850, 


6.—HAND-BOOK OF CHEMISTRY. By Lnorotp Gmeuin, Vol. IV. 
7.—HAND-BOOK OF CHEMISTRY. By Lzoronp Gmeuin. Vol. V. 


1851. 


8.—PHYSIOLOGICAL CHEMISTRY. By Prorzssorn Leymann. 
Translated by Guorae H. Day, M.D., F.R.S. Vol. I. (Out of 
Print.) 

9—HAND-BOOK OF CHEMISTRY. By Lzorotp Guertin. Vol. VI. 


1852, 
10.—HAND-BOOK OF CHEMISTRY. By Lzopotp Guertin. Vol. VII. 
(Organic Chemistry, Vol. I.) 
11.—PH YSIOLOGICAL CHEMISTRY. By Prorsssor Lenmann, Vol. II. 
12—ATLAS OF PLATES rezatine ro PHYSIOLOGICAL CHEMIS- 
TRY. By Dr. Orro Funke. 
(Supplement to Lrnmann’s PuysioLogicaAL CHEMISTRY.) 


1853. 


13.—HAND-BOOK OF CHEMISTRY. By Lropotp Gmetury, Vol, VIII. 
(Organic Chemistry, Vol. IT.) 


14,—ELEMENTS OF CHEMICAL AND PHYSICAL GEOLOGY. By 
Proressor Biscuor. Vol, I. 


1854, 


15—THE LIFE AND SCIENTIFIC RESEARCHES OF DALTON. 
By Dr. W. C. Henry, F.R.S. 


16.—PHYSIOLOGICAL CHEMISTRY. By Prorzsson Leumanns 


Vol. IIT. 
17.—LAURENT’S CHEMICAL METHOD. Translated by Wm. Op11Na, 
M.B. 
1855, 


18.—HAND-BOOK OF CHEMISTRY. By Lropotp Guerin. Vol. IX. 
(Organic Chemistry, Vol. III.) 


19.—ELEMENTS OF CHEMICAL AND PHYSICAL GEOLOGY. By 
Proressor Biscuor. Vol. II. 
1856. 


20.—HAND-BOOK OF CHEMISTRY. By Leopotp Guerin. Vol. X: 
(Organic Chemistry, Vol. IV.) 


21.—A second book for this year will be issued. 


CHEMICAL REPORTS AND MEMOIRS. Edited by Prorzsson 


Grauam. This work is out of print, 


GMELIN’S HAND-BOOK OF CHEMISTRY. Translated and 
Edited by Hunry Warts, B.A., F.GS, 


Members of the Cavendish Society, or others through a Member 
of the Society, may obtain one or more copies of THE FIRST SIX 
VOLUMES of this work, comprising the whole of the Inorganic. 
CHEMISTRY, for a Subscription of Two GUINEAS. 

Members may also have for one year’s subscription the SEVENTH 
AND EregutH VonuMEs oF Gme.in’s Hanp-Boox, which are the 
first two volumes of the part treating of OrGayto CHEMISTRY. 

The Ninth volume of the Hand-book is the first of the books for 
1855. 


LEHMANN’S PHYSIOLOGICAL CHEMISTRY. Translated and 
Hdited by Dr. G. E. Day, F.R.S. 


The First Volume of this work is out of print, There still remain a 
sufficient number of copies of the Second and Third Volumes, and of 
Dr. Otto Funke’s Atlas of Physiological Plates, for supplying those 
members who have not completed their sets. 


BISCHOF’S ELEMENTS OF CHEMICAL AND PHYSICAL 
GEOLOGY. 


The First Volume of this work having been issued for the year 1853, 
in conjunction with the Eighth Volume of Gmelin’s Chemistry, members 
who do not possess, and do not desire to subscribe for, the previous 
volumes of Gmelin, may have the Life and Works of Cavendish instead 
of the Hand-Book of Chemistry, as the second book for that year. Or 
the First and Second Volumes of Bischof’s Geology may be had for one 
year’s subscription. 


*..* Applications for the books of the Society, or for information 
relating to them, are to be made, if by letter, to the Secretary, or 
personally to Mr, Harrison, 59, Pall Mall. 


Honorary Local Secretaries. 


Aberdeen—Dr. R. Rattray. 
Banbury—Thomas Beesley, Esq. 
Bath—J. P. Tylee, Esq. 
Bathgate—James Young, Esq. 
Beccles—W. K. Crowfoot, Esq. 
Bedford—W. Blower, Esq. 
Belfast—Dr. J. F. Hodges. 
Birmingham—George Shaw, Esq. 
Bodmin—D. F. Tyerman, Esq. 
Bolton—H. H. Watson, Esq. 
Bradford—Robert Parkinson, Ph. D. 
Brighton—F. Busse, Esq. 
Bristol—Wm. Herapath, Esq. 


Cambridge—W. H. Miller, Esq., 
M.A., F.R.S. 


Carlisle—Dr. H. Lonsdale. 
Chester—R. D. Grindley, Esq. 
Clifton—G. F. Schacht, Esq. 
Cork—Thomas Jennings, Esq. 
Coventry—Francis Wyley, lsq. 
Derby —Dr. A. J. Bernays. 
Dublin—Dr. J. Apjohn. 

Dudley—K. Hollier, Esq. 
Dumfries—W. A. F. Browne, Esq. 
Durham— William Clark, Esq. 
Edinburgh—Dr. Geo. Wilson, F.R.S.E. 
Haxeter— George Cooper, Esq. 
Farnham—W. Newnham, Esq. 
Galway—Dr. T. H. Rowney 
Glasgow— Walter Crum, Esq., F.RS. 
Gosport—Dr. W. Lindsay, R.N. 
Guernsey—Dr. E, Hoskins, F.R.S. 
Halifax --John W. Garlick, M.D. 


Hexham—John Nicholson, Esq. 
Horsham—F., Snelling, Esq. 
Hull—Thomas J. Smith, Esq. 
Leamington—S. A. Sandall, Esq. 
Leeds—W. 5S. Ward, Esq. 
Leicester—J. H. Stallard, Esq. 

Dr. J. Dickinson. 

J. B. Edwards, Ph. D. 
Llandilo—B, Morgan, Esq. 


Liverpool—} 


John Graham, Esq. 
M anchester—} sepia 
James Woolley, Esq. 

Neath—Walter Hibbert, Esq. 

Newcastle-on-Tyne—Benjamin Gil- 
pin, Esq. 

Newport (Monmouthshire)—Ebene- 
zer Rogers, Esq. 


Norwich—Edward Arnold, Esq. 
Nottingham—Joseph White, Esq. 
Oxford—N evil Story Maskelyne, Esq. 
Plymouth—J. Prideaux, Esq. 
Portsmouth—W. J. Hay, Esq. 
St. Andrew’s—-Dr. G. E. Day, F.R.S. 
St. Helen's (Lanc.)—James Shanks, 
Esq. 
Sheffield—J. W. Slater, Esq. 
Southampton—W. B. Randall, Esq. 
South Shields—John A. Mease, Esq. 
Stoeckbridge—George Edmondson, 
Esq. 
Swansea—Dr. Thomas Williams. 
Wolverhampton—B. Walker, Esq. 
Worcester—W. Perrins, Esq. 
York—W. G. Procter, Esq. 


UNITED STATES. 
New York—Henry Bailliere, Esq., 290, Broadway. 
Philadelphia—William Procter, jun., Esq. 
Cambridge—John Bartlett, Esq. 


HARRISON AND Sons, Printers, St. Marrtin’s Lane, W.C. 
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